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This is a publication of the National Cooperative Soil Survey, a joint effort of the United States De- 
partment of Agriculture and agencies of the States, usually the Agricultural Experiment Stations. In some 
surveys, other Federal and local agencies also contribute. The Soil Conservation Service has leadership 
for the Federal part of the National Cooperative Soil Survey. In line with Department of Agriculture 
policies, benefits of this program are available to all who need the information, regardless of race, color, 
national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in the period 1967-73. Soil names and descriptions 
were approved in 1974. Unless otherwise indicated, statements in the publication refer to conditions in the 
county in 1973. This survey was made cooperatively by the Soil Conservation Service and the Kansas Agri- 


servation District. 
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cultural Experiment Station. It is part of the technical assistance furnished to the Jefferson County Con- 


Soil maps in this survey may be copied without permission, but any enlargement of these maps could 
cause misunderstanding of the detail of mapping and result in erroneous interpretations. Enlarged maps 
do not show small areas of contrasting soils that could have been shown at a larger mapping scale. 


HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains information 
that can be applied in managing farms, 
ranches, and woodlands; in selecting sites for 
roads, ponds, buildings, and other structures; 
and in judging the suitability of tracts of land 
for farming, ranching, industry, and recreation. 


Locating Soils 


All the soils of Jefferson County are shown 
on the detailed map at the back of this publica- 
tion. This map consists of many sheets made 
from aerial photographs. Each sheet is num- 
bered to correspond with a number on the Index 
to Map Sheets. 

On each sheet of the detailed map soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol are the 
same kind of soil. This soil symbol is inside the 
area if there is enough room; otherwise, it is 
outside and a pointer shows where the symbol 
belongs. 


Finding and Using Information 


The Guide to Mapping Units can be used to 
find information. This guide lists all the soils 
of the county in alphabetic order by map symbol 
and gives the capability classification of each. 
It also shows the page where each soil is de- 
scribed and the woodland group, the pasture 
group, and the range site to which the soil has 
been assigned. 

Individual colored maps showing the rela- 
tive suitability or degree of limitation of soils 
for many specific purposes can be developed by 
using the soi] map and information in the text. 
Translucent material can be used as an overlay 


over the soil map and colored to show soils that 
have the same limitation or suitability. For 
example, soils that have a slight limitation 
for a given use can be colored green, those with 
a moderate limitation can be colored yellow, 
and those with a severe limitation can be 
colored red. 

Farmers and those who work with farmers 
can learn about use and management of the soils 
from the soil descriptions and from the descrip- 
tions of the capability units and the woodland 
groups. 

Foresters and others can refer to the section 
“Woodland,” where the soils of the county are 
grouped according to their suitability for trees. 

Game managers, sportsmen, and others can 
find information about soils and wildlife in the 
section “Wildlife.” 

Community planners and others can read 
about soil properties that affect the choice of 
sites for dwellings, industrial buildings, and 
recreational facilities in the sections “Engineer- 
ing’”’ and “Recreation.” 

Engineers and builders can find, under “En- 
gineering,” tables that contain test data, esti- 
mates of soil properties, and information about 
soil features that affect engineering practices. 

Scientists and others can read about how the 
soils formed and how they are classified in the 
section “Formation and Classification of Soils.” 

Newcomers in Jefferson County may be 
especially interested in the section “General 
Soil Map,” where broad patterns of soils are 
described. They may also be interested in the 
information about the county given in the sec- 
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SOIL SURVEY OF JEFFERSON COUNTY, KANSAS 


BY HAROLD P. DICKEY, JEROME L. ZIMMERMAN, AND HAROLD T. ROWLAND, 
SOIL CONSERVATION SERVICE 


UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE 
KANSAS AGRICULTURAL EXPERIMENT STATION? 


EFFERSON COUNTY, in the northeastern part of 

Kansas, covers a total area of 552 square miles, or 
358,280 acres. See facing page. In 1973, the population 
was 12,825. Oskaloosa, the county seat, is in the east- 
central part of the county. 

Farming is the principal industry. Livestock and 
cash grain enterprises are equally important to the 
economy of the county. Corn, grain sorghum, soybeans, 
wheat, and alfalfa are the principal crops. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soil are in Jefferson County, where they are located, 
and how they can be used. The soil scientists went into 
the county knowing they likely would find many soils 
they had already seen and perhaps some they had not. 
They observed the steepness, length, and shape of 
slopes; the size and nature of streams; the kinds of 
native plants or crops; the kinds of rock and many 
facts about the soils. They dug many holes to expose 
soil profiles. A profile is the sequence of natural layers, 
or horizons, in a soil; it extends from the surface 
down into the parent material that has not been 
ner much by leaching or by the action of plant 
roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles 
with those in counties nearby and in places more dis- 
tant. They classified and named the soils according to 
nationwide, uniform procedures. The soil series and 
the soil phase are the categories of classification most 
used in a local survey. 

Soils that have profiles alike or almost alike make 
up a soil series. Except for different texture in the 
surface layer, all the soils of one series have major 
horizons that are similar in thickness, arrangement, 
and other important characteristics. Some soil series 
are named for a town or other geographic feature near 
the place where they were first observed and mapped. 
Eudora and Sibleyville, for example, are the names of 
two soil series. All the soils in the United States hav- 
ing the same series name are essentially alike in those 
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characteristics that affect their behavior in the undis- 
turbed landscape. 

Soils of one series ean differ in texture of the sur- 
face layer and in slope, stoniness or some other 
characteristic that affects use of the soils by man. 
On the basis of such differences, a soil series is divided 
into phases. The name of a soil phase indicates a fea- 
ture that affects management. For example, Grundy 
silty clay loam, 2 to 5 percent slopes, is one phase 
within the Grundy series. 


After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the 
boundaries of the individual soils on aerial photo- 
graphs. These photographs show woodlands, buildings, 
field borders, trees, and other details that help in 
drawing boundaries accurately. The soil map at the 
back of this publication was prepared from aerial 
photographs. 


The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a map- 
ping unit is nearly equivalent to a soil phase. It is not 
exactly equivalent, because it is not practical to show 
on such a map all the small, scattered bits of soil of 
some other kind that have been seen within an area 
that is dominantly of a recognized soil phase. 


Some mapping units are made up of soils of different 
series, or of different phases within one series. One 
such kind of mapping unit, the soil complex, is shown 
on the soil map of Jefferson County. 


A soil complex consists of areas of two or more soils 
so intricately mixed or so small in size that they can- 
not be shown separately on the soil map. Each area 
of a complex contains some of each of the two or 
more dominant soils, and the pattern and relative 
proportions are about the same in all areas. Generally 
the name of a soil complex consists of the names of 
the dominant soils, joined by a hyphen. Kimo-Eudora 
complex is an example. 


While a soil survey is in progress, soil scientists 
take soil samples needed for laboratory measurements 
and for engineering tests. Laboratory data from the 
game kinds of soil in other places are also assembled. 
Data on yields of crops under defined practices are 
assembled from farm records and from field or plot 
experiments on the same kind of soil. Yields under 
defined management are estimated for all the soils. 
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Soil scientists observe how soils behave when used 
as a growing medium for native and cultivated plants, 
and as material for structures, foundations for struc- 
tures, or covering for structures. They relate this 
behavior to properties of the soils. For example, they 
observe that filter fields for onsite disposal of sewage 
fail on a given kind of soil, and they relate this failure 
to the slow permeability of the soil or to a high water 
table. They see that streets, road pavements, and 
foundations for houses crack on a given kind of soil, 
and they relate this failure to a high shrink-swell 
potential of the soil material. Thus, they use observa- 
tion and knowledge of soil properties, together with 
available research data, to predict the limitations or 
suitability of a soil for present and potential use. 

After data have been collected and tested for the 
key, or benchmark, soils in a survey area, the soil 
scientists set up trial groups of soils. They test these 
groups by further study and by consultation with 
farmers, agronomists, engineers, and others. They 
then adjust the groups according to the results of 
their studies and consultation. Thus, the groups that 
are finally evolved reflect up-to-date knowledge of the 
soils and their behavior under current methods of use 
and management. 


General Soil Map 


The general soil map at the back of this survey 
shows, in color, the soil associations in Jefferson 
County. A soil association is a landscape that has a 
distinctive pattern of soils in defined proportions. It 
typically consists of one or more major soils and at 
least one minor soil, and it is named for the major 
soils. The soils in an association can occur in other 
associations, but in different patterns. 

A map showing soil associations is useful to people 
who want to have a general idea of the soils in a 
survey area, who want to compare different parts of 
that area, or who want to locate large tracts that are 
suitable for a certain kind of land use. Such a map 
is a useful general guide for broad planning on a 
watershed, a wooded tract, or a wildlife area or for 
broad planning of recreational facilities, community 
developments, and such engineering works as trans- 
portation corridors. It is not a suitable map for de- 
tailed planning for management of a farm or field or 
for selecting the exact location of a road or building or 
other structure, because the soils within an associa- 
tion ordinarily vary in slope, depth, stoniness, drainage, 
and other characteristics that affect their management. 

Soil association names and definitions on the general 
soil map may not fully agree with those of the general 
soil map in adjacent counties published at a different 
date. Differences in the maps are the result of improve- 
ment in the classification or refinements in soil series 
concepts, 

The five soil associations in Jefferson County are 
described on the pages that follow. 


1. Martin-Vinland-Sogn Association 
Deep, moderately well drained, gently sloping to 


moderately sloping soils and shallow, moderately slop- 
ing to steep, somewhat excessively drained soils; on 
uplands 


The landscape of this association is one of narrow 
to moderately wide convex ridgetops, sloping to moder- 
ately steep side slopes, and many drainageways. The 
soils formed in residuum from interbedded limestone 
and medium textured and moderately fine textured 
shale. 

This association is on uplands. It makes up about 
34 percent of the county. It is about 31 percent Martin 
soils (fig. 1), 14 percent Vinland soils, 8 percent Sogn 
soils, and 88 percent less extensive soils. About 14 
percent is the lower two-thirds of the Perry Reservoir. 

Martin soils are gently sloping to moderately slop- 
ing. They are on side slopes and foot slopes below 
Sogn and Vinland soils. In some areas, they aré also 
above Sogn soils. These deep soils are moderately well 
drained. The surface layer is black silty clay loam, 
and the subsoil is black to dark grayish brown silty 
clay loam. The underlying material is grayish brown 
silty clay loam. 

Vinland soils are shallow, moderately sloping to 
steep, and somewhat excessively drained. They formed 
in material weathered from shale. They are generally 
below Sogn soils and above Martin soils. The surface 
layer is very dark grayish brown silty clay loam. 
The subsoil is dark brown silty clay loam, and the 
underlying material is pale brown silty clay loam. 
Medium textured and moderately fine textured shale 
is at a depth of 10 to 20 inches. 

Sogn soils are shallow, somewhat excessively drained, 
and moderately sloping to moderately steep. They are 
on side slopes, typically below Oska soils and above 
Martin or Vinland soils. The surface layer is very 
dark brown to very dark grayish brown silty clay 
loam. Limestone is at a depth of about 13 inches. 

Less extensive in this association are Oska, Kenne- 
bec, Gymer, Pawnee, Sibleyville, and Shelby soils. 
Pawnee and Shelby soils are on ridgetops above Sogn 
soils. Oska soils are directly above Sogn soils on side 
slopes. Gymer and Sibleyville soils are below Sogn 
soils on side slopes. Kennebec soils, channeled, are in 
small valleys that enclose meandering streams. 

This association is about 54 percent pasture, 30 
percent cultivated crops, and 16 percent urban and 
recreation areas. Although the trend is toward an in- 
crease in urban and recreation use, livestock farming 
and general cash-grain farming are the main enter- 
prises. Most of the limestone quarries are within this 
association. 

The chief concerns of management are maintaining 
and improving grass production, fertility, and tilth 
and controlling water erosion. Wheat, soybeans, grain 
sorghum, and corn are the main crops. Limitations for 
urban development are a slow percolation rate, a high 
shrink-swell potential, shallowness over bedrock, and, 
in some areas, steep slopes. 


2. Pawnee-Martin-Vinland Association 


Deep, moderately well drained, gently sloping to 
strongly sloping soils and shallow, somewhat eaces- 
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Figure 1—Pattern of soils in Martin-Vinland-Sogn association. 


sively drained, moderately sloping to steep soils; on 
uplands 


The landscape of this association is one of moder- 
ately wide ridgetops and long side slopes. The soils 
formed in glacial till and glaciofluvial sediments and 
jn material weathered from shale. 

This association, about 16 percent of the county, 
is about 40 percent Pawnee soils, 21 percent Martin 
soils, 15 percent Vinland soils, and 24 percent less 
extensive soils. 

Pawnee soils are gently to strongly sloping and 
moderately well drained. They are on ridgetops and 
side slopes. The surface layer is very dark grayish 
brown clay loam. The subsoil is dark brown to light 
olive brown clay. The underlying material is light 
olive brown clay. 

Martin soils are gently to moderately sloping and 
are on side slopes and foot slopes below Pawnee and 
Vinland soils. These deep soils are moderately well 
drained. The surface layer is black silty clay loam, and 
the subsoil is black to dark grayish brown silty clay 
loam. The underlying material is grayish brown silty 
clay loam. 

Vinland soils are shallow, moderately sloping to 
steep, and somewhat excessively drained. These soils 


formed in material weathered from shale. They are 
typically at mid slope, below Pawnee and Sogn soils 
and above Martin soils. The surface layer is very dark 
grayish brown silty clay loam. The subsoil is dark 
brown silty clay loam, and the underlying material is 
pale brown silty clay loam. Medium textured and 
moderately fine textured shale is at a depth of 10 to 
20 inches. 

Less extensive in this association are Oska, Sogn, 
Kennebec, Sibleyville, Haig, Morrill, Gymer, and Shelby 
soils. Haig, Morrill, and Shelby soils are on ridgetops 
above Sogn soils. Oska soils are on side slopes directly 
above Sogn soils. Gymer and Sibleyville soils are on 
side slopes below Sogn and Pawnee soils. Kennebec 
soils, channeled, are in small valleys that enclose 
meandering streams. 

About 60 percent of this association is cultivated. 
The rest is pastured. A few small areas are used for 
wildlife and urban development. General cash-grain 
farming and livestock farming are the chief enterprises. 

Controlling water erosion and maintaining and im- 
proving fertility, tilth, and grass production are the 
chief concerns in management. Wheat, soybeans, grain 
sorghum, and corn are the main crops. The main 
limitations for urban development are a slow percola- 
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tion rate, a high shrink-swell potential, and shallow- 
ness over bedrock. 


3. Pawnee-Grundy-Shelby Association 


Deep, nearly level to strongly sloping, well drained to 
somewhat poorly drained soils on uplands 


The landscape of this soil association is one of moder- 
ately wide ridgetops and long side slopes, The soils 
formed in glacial till, glaciofluvial deposits, and wind- 
deposited sediment. 

This association, about 86 percent of the county, is 
about 48 percent Pawnee soils (fig. 2), 25 percent 
Grundy soils, 24 percent Shelby soils, and 8 percent 
less extensive soils. 

Pawnee soils are gently sloping to strongly sloping 
and moderately well drained. They are on side slopes 
below Grundy soils. In the parts of this association 
where Grundy soils do not occur, Pawnee soils occupy 
the ridgetops and side slopes. The surface layer is very 
dark grayish brown clay loam. The subsoil is dark 
brown to light olive brown clay. The underlying mate- 
rial is light olive brown clay. 


Grundy soils are nearly level to moderately sloping 
and moderately well drained to somewhat poorly 
drained. They are on ridgetops and upper side slopes. 
The surface layer is black silty clay loam. The subsoil 
is very dark gray to dark grayish brown silty clay. 
The underlying material is dark grayish brown silty 
clay loam. 

Shelby soils are moderately to strongly sloping and 
moderately well drained to well drained. They are on 
side slopes below Grundy or Pawnee soils. The surface 
layer is very dark grayish brown loam. The subsoil 
is dark brown to dark yellowish brown clay loam. The 
underlying material is dark brown sandy clay loam. 

Less extensive in this association are Martin, Morrill, 
Sogn, Vinland, Kennebec, Konawa, Gymer, and Oska 
soils. Martin, Sogn, and Vinland soils are on lower 
side slopes. Kennebec soils, channeled, are in small 
drainageways. Gymer and Konawa soils are on bluffs 
along the Kansas River Valley. Morrill soils are on 
ridgetops and upper side slopes. 

Most of this association is cultivated. Some areas 
are used for pasture or urban development. General 


Figure 2.—Pattern of soils in Pawnee-Grundy-Shelby association. 
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cash-grain farming and livestock farming are chief 
enterprises. 

Controlling water erosion and maintaining and im- 
proving fertility, tilth, and grass production are the 
main concerns of management. Corn, wheat, soybeans, 
and grain sorghum are the main crops. The main limi- 
tations for urban. development are a slow percolation 
rate and a high shrink-swell potential. 


4, Kennebec-Wabash-Reading Association 


Deep, nearly level, well drained to very poorly drained 
sotls on bottom lands 


This association is on flood plains and terraces along 
larger streams. It makes up about 10 percent of the 
county. It is about 35 percent Kennebec soils (fig. 3), 


18 percent Wabash soils, 15 percent Reading soils, 
and 18 percent less extensive soils. About 14 percent is 
the upper one-third of the Perry Reservoir. 

Kennebec soils are well drained or moderately well 
drained and nearly level. They are on first bottoms, 
adjacent to streams, and are occasionally to frequently 
flooded. The surface layer is very dark brown and 
very dark grayish brown silt loam. The next layer is 
very dark grayish brown silt loam. The underlying 
material is dark grayish brown silt loam. 

Wabash soils are nearly level and poorly drained or 
very poorly drained. They are in backwater areas on 
high bottoms and low terraces adjacent to upland soils. 
The surface layer typically is black silty clay loam. 
The subsoil is very dark gray and grayish brown silty 
clay. The underlying material is dark gray and dark 
grayish brown silty clay loam. 


Figure 3.—Pattern of soils in Kennebec-Wabash-Reading association. 
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Figure 4.—Pattern of soils in Eudora-Kimo association. 


Reading soils are nearly level and well drained. They 
are on high bottoms and terraces. These soils are 
either in the same landscape position as Wabash soils 
or between Kennebec and Wabash soils. The surface 
layer is very dark brown silt loam and silty clay loam. 
The subsoil is dark brown to very dark grayish brown 
silty clay loam. The underlying material is dark brown 
silty clay loam. 

Less extensive in this association are Judson soils. 
They are on the nearly level terrace along the Kansas 
River. 

Most of this association is cultivated. Some areas are 
used for woodland, wildlife, or recreation. General 
cash-grain farming is the main enterprise. 

The chief concerns of management are poor drainage 
and occasional flooding and the need to maintain and 
improve fertility and tilth. Corn, soybeans, wheat and 
grain sorghum are the main crops. Kennebec, Reading, 
and Judson soils are suitable for trees. The chief limi- 
tation for urban development is the possible flooding. 


5. Eudora-Kimo Association 


Deep, nearly level to gently undulating, well drained 
and somewhat poorly drained soils on bottom lands 


This soil association is on the flood plain along the 
Kansas River. It makes up about 4 percent of the 
county. It is about 47 percent Eudora soils (fig. 4), 


aia Kimo soils, and 26 percent less extensive 
soils. 

Eudora soils are nearly level to gently undulating 
and well drained. They are on the higher areas of the 
flood plain. The surface layer is very dark grayish 
brown silt loam, The underlying material is grayish 
brown silt loam. 

Kimo soils are nearly level and somewhat poorly 
drained. They occupy the low areas of the flood plain. 
The surface layer typically is very dark gray to very 
dark grayish brown silty clay loam and silty clay. The 
next layer is grayish brown silty clay loam. The under- 
lying material is grayish brown silt loam. 

Less extensive in this association are Sarpy and 
Judson soils. Sarpy soils are adjacent to the river. 
Judson soils are on the nearly level terrace along the 
Kansas River Valley. 

Nearly all of this association is cultivated. A narrow 
area adjacent to the river is wooded. Sand can be mined 
from the river, and there are a few sand pits. The 
trend in use of this association is toward farming. 
General cash-grain farming is the chief enterprise. 

The main concerns of management are controlling 
soil blowing and maintaining fertility and tilth. Water 
ponds on Kimo soils following periods of excessive 
rainfall, and the ponding affects row crops. Flooding 
is rare but damaging. Corn, alfalfa, soybeans, and 
wheat are the main crops. Vegetable crops, orchards, 
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and trees are well suited. Limitations for urban devel- 
opment are possible flooding and contamination of 
ground water by sewage effluent. 

This association is suitable for irrigation. Water is 
available from wells or the river. 


Descriptions of the Soils 


This section describes the soil series and mapping 
units in Jefferson County. A soil series is described in 
detail, and then, briefly, each mapping unit in that 
series. Unless specifically mentioned otherwise, it is to 
be assumed that what is stated about the soil series 
holds true for the mapping units in that series. Thus, 
to get full information about any one mapping unit, 
it is necessary to read both the description of the 
mapping unit and the description of the soil series 
to which it belongs. 

An important part of the description of each soil 
series is the soil profile, that is, the sequence of layers 
from the surface downward to rock or other underlying 
material. Each series contains two descriptions of this 
profile. The first is brief and in terms familiar to the 
layman. The second is much more detailed and is for 
those who need to make thorough and precise studies 
of soils. Color terms are for moist soil unless otherwise 
stated. If the profile of a given mapping unit differs 
from the one described for the series, the differences 
are stated in describing the mapping unit, or they are 
differences that are apparent in the name of the map- 
ping unit. 

The general management of soil in this county is 
suggested under the heading “Planning the Use and 
Management of the Soils.” 
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Preceding each mapping unit is a symbol. This 
symbol identifies the mapping unit on the detailed soil 
map. Listed at the end of each description of a mapping 
unit is the capability unit, the range site, the pasture 
suitability group, and the woodland group to which the 
mapping unit has been assigned. The page for the 
description of each mapping unit can be found by 
referring to the “Guide to Mapping Units” at the back 
of this survey. 

The acreage and proportionate extent of each map- 
ping unit are shown in table 1. Many of the terms used 
in describing soils can be found in the Glossary at the 
end of this survey. More detailed information about the 
terminology and methods of soil mapping can be ob- 
tained from the Soil Survey Manual (78)?. 

The names, descriptions, and delineations of soil in 
this published soil survey do not always agree or join 
fully with soil maps of adjoining counties published at 
an earlier date. Such differences result mainly from 
changes in the concept of soil classification that have 
occurred since publication. In addition, the correlation 
of a recognized soi] is based on the acreage of that soil 
and the dissimilarity to adjacent soils within the survey 
area. Frequently, it is more feasible to map soils of 
minor extent with similar soils if management and 
response is much the same. The soil descriptions in this 
publication reflect these combinations. Still other dif- 
ferences result from the range in slope allowed within 
the mapping unit for each survey and from the pre- 
dominance of different soils in mapping units of two 
or three soils. 


2 Italic numbers in parentheses refer to Literature Cited, p. 
68, 


TABLE 1.—Acreage and proportionate extent of the soils 


Map 
sym- Soil name Acres | Percent 
bol 
Ec Eudora complex, overwash__...------ 3,250 1.0 
Gb Grundy silty clay loam, 0 to 2 percent 
BODE etcde estou hukuduadmoseue 10,640 3.0 
Ge Grundy silty clay loam, 2 to 5 percent 
SlOPeS ace ect sce eceesecescecccsece 22,980 6.5 
Gy Gymer silt loam, 3 to 7 percent slopes_| 4,390 1.2 
He Haig silty clay loam. __-.._-_---____. 1,810 5 
Ju Judson silt loam__.__-_.--__.-- 2,760 8 
Kb Kennebec silt loam /__...2-_2 22-2 eee 12,770 3.6 
Ke Kennebec soils, channeled. _.__.-.__.- 9,280 6 
Km Kimo silty clay loam_____.._______-_- 1,100 3 
Ko Kimo-Eudora complex.......-.------ 3,540 1.0 
Kv Konawa complex, 4 to 10 percent slopes_ 1,160 3 
Mb Martin silty clay loam, 1 to 8 percent 
RODPS iene oc wewoewcon ec sasuuals 970 3 
Mc Martin silty clay loam, 8 to 8 percent 
SlOPCS ose ccc eeteee ee 25,700 7.3 
Mh Martin soils, 3 to 8 percent slopes, 
eroded. ..-.-..----------- eee 4,490 1.3 
Mo Martin-Oska silty clay loams, 3 to 6 
percent slopes_....2-- 222 oie 15,570 4.4 
Mv Morrill loam, 3 to 7 percent slopes_...- 2,970 8 
Oc Oska silty clay loam, 2 to 6 percent 
SlOPCSs cose sae ea utes seateecnes 3,840 aera 
Pb Pawnee clay loam, 1 to 8 percent slopes. 1,290 4 


Map 
sym- Soil name Acres | Percent 
bol 
Pc Pawnee clay loam, 3 to 7 percent slopes_| 53,980 15.2 
Ph Pawnee soils, 3 to 7 percent slopes, 
CC a nn eee reer 6,450 2.0 
Re Reading silt loam___._____..----.---- 5,420 1.5 
Sb Sarpy-Eudora complex, overwash.-__- 1,950 6 
Sc Shelby-Pawnee complex, 3 to 8 percent 
SlOPGS =~ wine adsceewe nec dedeedes 48,990 14.0 
So Shelby-Pawnee complex, 8 to 12 per- 
cent slopes...o.2.-.52---essccanes 6,110 1.7 
Ss Sibleyville complex, 3 to 7 percent 
SIOPCS nano eolcot eka daecesestas 2,880 8 
Sv Sibleyville complex, 7 to 12 percent 
sONESeu. ia oe coac de otee beeee ee 840 2 
Sw Sogn-Vinland complex, 5 to 20 percent 
SlOPCS sn kua roscoe te eecacsseee te 13,020 4.1 
Vc Vinland complex, 8 to 7 percent slopes_| 10,470 3.1 
Vo Vinland complex, 7 to 15 percent slopes_| 21,940 6.1 
Vx Vinland-Rock outcrop complex, 20 to 
40 percent slopes....-...--.------- 18,270 5.2 
We Wabash silty clay loam_.___--------- 5,030 1.4 
Wh Wabash silty clay...--...--.-------- 1,550 4 
Quarries, borrow areas, ete... .--- 990 3 
Waterco te ccc bench ceoeeeweses 26,880 7.0 
Totals udvccaccecedecuwecewd 353 , 280 100.0 
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Small areas of highly contrasting soils or special 
features, such as rock outcrop, that affect the use of 
soils are identified by spot symbols on the soil map. 

The spot symbol for rock outcrop, for example, is 
used in areas of moderately deep and deep soils that 
do not normally have outcrops of bedrock. Each symbol 
represents an area 1 to 3 acres in size, Rock outcrop 
interferes with tillage and with harvesting. It is also 
significant in the construction of terraces and water- 
ways. 

Each symbol for a severely eroded spot represents 
an area about 2 acres in size. Crop growth is generally 
poor in these areas because fertility is low and tilth 
is poor. Preparing a seedbed is difficult if clayey 
material has been exposed by erosion. 

Unless otherwise stated, the native plant cover on all 
the soils is tall and mid grasses. 


Eudora Series 


The Eudora series consists of deep, nearly level to 
gently undulating soils on flood plains. These soils 
formed in loamy and silty alluvium. The native vegeta- 
tion is tall prairie grasses and deciduous trees. 

In a representative profile, the surface layer is very 
dark grayish brown silt loam about 12 inches thick. 
ee underlying material is grayish brown coarse silt 
oam. 

Eudora soils are well drained. They have high 
natural fertility and available water capacity. Perme- 
ability is moderate. 

Representative profile of Eudora silt loam in an area 
of Kimo-Eudora complex, 2,350 feet south, 200 feet east 
of northwest corner of sec. 32, T. 11 S., R. 19 E. ina 
cultivated field: 


A1—0 to 12 inches; very dark grayish brown (10YR 3/2) 
silt loam; weak fine and medium granular structure; 
very friable; neutral; clear smooth boundary. 

Ci—12 to 36 inches; grayish brown (10YR 5/2) coarse 
silt loam; massive; very friable; neutral; gradual 
smooth boundary. 

C2—36 to 42 inches; grayish brown (10YR 5/2) coarse silt 
loam; massive; very friable; mildly alkaline; gradual 
smooth boundary. 

C3—42 to 65 inches; grayish brown (10YR 5/2) coarse silt 
loam and numerous thin strata of very fine sandy loam; 
massive; very friable; moderately alkaline; strong 
effervescence. 


The A horizon ranges from 10 to 20 inches in thickness. 
Where sediments were deposited by the flood in 1951, the 
A horizon is dark grayish brown. The A horizon is silt 
loam, fine sandy loam, or very fine sandy loam. Reaction is 
slightly acid to neutral. The C horizon above 36 inches is 
typically silt loam and thin layers that are more sandy or 
clayey. Below 36 inches, the texture is silt loam, loam, very 
fine sandy loam, fine sandy loam, or loamy very fine sand 
that is typically calcareous. 

Eudora soils are near Kimo, Sarpy, Kennebec, and Judson 
soils. They contain less clay in the upper 40 inches than 
Kimo soils, and less sand throughout than Sarpy soils. 
They are less clayey throughout and are dark to a lesser 
depth than Kennebec and Judson soils. 


Ec—Eudora complex, overwash. This nearly level 
mapping unit is on the lower parts of the flood plain 
along the Kansas River. Slopes are 0 to 2 percent. 
Areas are 20 to several hundred acres in size. 

About 65 percent of this mapping unit is the Eudora 
soil. The rest is a Kimo soil, a soil intermediate in 


texture between the Eudora and Kimo soils, and a 
Sarpy soil. Eudora and Sarpy soils are on higher parts 
of the landscape, and Kimo and the intermediate soil 
are on the lower parts, which are typically concave or 
depressional. 

The surface layer is generally very dark grayish 
brown to dark grayish brown and ranges from silt 
loam to fine sandy loam. From 6 to 24 inches of these 
sandy and silty sediments were deposited by the flood 
of 1951. Following the flood, several areas were plowed 
to depths of 20 to 48 inches. 

Soil blowing is a slight hazard on the Eudora soil, 
and ponding is a slight problem in the low lying areas. 
Flooding is rare. The main concerns of management 
are controlling soil blowing and removing or con- 
trolling excess water. 

Most of the acreage is cultivated. All crops commonly 
grown in this county are well suited. Capability unit 
Ilw—1; Loamy Lowland range site; pasture suitability 
group A-1; woodland suitability group 20. 


Grundy Series 


The Grundy series consists of deep, nearly level to 
moderately sloping soils on uplands. These soils formed 
in moderately fine textured loess. 

In a representative profile the surface layer is black 
silty clay loam about 15 inches thick (fig. 5). The 
subsoil is about 40 inches thick. It is very dark gray, 
very dark grayish brown, and dark grayish brown, firm 
to very firm silty clay. The underlying materia] is 
dark grayish brown silty clay loam. 

Grundy soils are moderately well drained to some- 
what poorly drained. They have high available water 
capacity and natural fertility. Permeability is slow. 

Most of the acreage is cultivated. All crops com- 
monly grown in the county are well suited. 

Representative profile of Grundy silty clay loam, 0 
to 2 percent slopes, 850 feet east, 50 feet north of 
southwest corner of sec. 32, T. 7 S., R. 19 E. in a cul- 
tivated field: 


Ap—0 to 8 inches; 
moderate fine granular structure; 
clear smooth boundary. 

A12—8 to 15 inches; black (10YR 2/1) silty clay loam; 
moderate medium granular structure; friable; medium 
acid, gradual smooth boundary. 

B21t—15 to 19 inches; very dark gray (10YR 3/1) light 
silty clay; moderate very fine and_ fine subangular 
blocky structure; firm; few fine black concretions; 
medium acid; gradual smooth baud 

B22t—19 to 34 inches; very dark grayish brown (10YR 
8/2) silty clay; streaks of black (10YR 2/1); few faint 
strong brown (7.5YR 5/6) mottles; moderate fine and 
medium subangular blocky structure; very firm; few 
fine black concretions; slightly acid; gradual smooth 
boundary. 

B3—34 to 55 inches; dark grayish brown (10YR 4/2) light 
silty clay; common faint strong brown (7.5YR 5/6) 
mottles; moderate medium and coarse subangular 
structure; a few films on peds; very firm; few fine 
black concretions and numerous stains; neutral; gradual 
smooth boundary. 

C—B55 to 88 inches, dark grayish brown (10YR 4/2) silty 
clay loam mottled with gray (10YR 5/1) and strong 
brown (7.5YR 5/6); massive; firm; neutral; few fine 
black concretions and stains; numerous visible pores. 


Texture of the A horizon ranges from heavy silt loam 
to light silty clay loam. Color of the A horizon ranges from 


black (10YR 2/1) silty clay loam; 
friable; neutral; 
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Figure 5.—Profile of Grundy silty clay loam, 0 to 2 percent slopes. 


black to very dark grayish brown. Depth to the B horizon 
ranges from 8 to 18 inches. 

Grundy soils are near Pawnee and Shelby soils. They con- 
tain more clay and less sand throughout the solum than 
Shelby soils. They contain less sand throughout the solum 
than Pawnee soils. 

Gb—Grundy silty clay loam, 0 to 2 percent slopes. 
This nearly level soil is on ridgetops. It has the profile 
described as representative for the Grundy series. 
Individual areas range from 4 to 860 acres in size. 
Included with this soil in mapping are smal! areas of 
Pawnee, Shelby, and Oska soils. 


Runoff is slow, and the erosion hazard is slight. The 
main concern of management is control of runoff. As 
a result of slow runoff and slow permeability, this 
soil is wet for a few days after excessive rain. 

Most of the acreage is cultivated. All crops com- 
monly grown in the county are well suited. Capability 
unit Hle-1; Loamy Upland range site; pasture suit- 
ability group A-2; not assigned to a woodland suit- 
ability group. 

Gc—Grundy silty clay loam, 2 to 5 percent slopes. 
This gently sloping to moderately sloping soil is on 
the tops and upper sides of ridges in rolling land- 
scapes. It has a profile similar to the one described as 
representative of the Grundy series, but the surface 
layer is thinner. Individual areas range from 10 to 500 
in size. Included with this soil in mapping are small 
areas of Pawnee, Shelby, and Oska soils. Small eroded 
areas are identified by spot symbols on the soil map. 

Runoff is slow to medium, and the erosion hazard is 
moderate. The main concern of management is control 
of erosion. 

Most of the acreage is cultivated. A few acres are 
pastured. All crops commonly grown in the county are 
well suited. Capability unit II]e-2; Loamy Upland 
range site; pasture suitability group A-2; not assigned 
to a woodland suitability group. 


Gymer Series 


The Gymer series consists of deep, moderately slop- 
ing soils on uplands. These soils formed in silty sedi- 
ments. The native vegetation is typically tall prairie 
grasses. In some areas, it is oak-hickory forest and 
an understory of tall prairie grasses. 

In a representative profile the surface layer is very 
dark grayish brown silt loam about 11 inches thick. 
The subsoil extends to a depth of 60 inches. The upper 
6 inches is dark brown, friable silty clay loam. The 
next 20 inches is dark reddish brown and reddish 
brown, firm silty clay loam. The lower 23 inches is 
coarsely mottled yellowish red and brown, firm silty 
clay loam. 


Gymer soils are well drained. They have high avail- 
able water capacity and natural fertility. Permeability 
is moderately slow. 


Most of the acreage is cultivated. All crops com- 
monly grown in the county are well suited. 


Representative profile of Gymer silt loam, 3 to 7 
percent slopes, 2,600 feet west and 1,100 feet south of 
northeast corner of sec. 18, T. 11 S., R. 16 E. in tall 
native grasses: 


A1—O to 11 inches; very dark grayish brown (10YR 3/2) 
silt loam; moderate medium and fine granular struc- 
ture; friable; medium acid; gradual smooth boundary. 

B1i—11 to 17 inches; dark brown (7.5YR 3/2) silty clay 
loam; moderate fine subangular blocky structure; fri- 
able; slightly acid; gradual smooth boundary. 

B21t—17 to 24 inches; dark reddish brown (5YR 3/3) silty 
clay loam; moderate fine and medium subangular blocky 
structure; firm; medium acid; gradual smooth 
boundary. 

B22t—24 to 37 inches; reddish brown (5YR 4/4) silty clay 
loam; moderate medium subangular structure; firm; 
medium acid; gradual smooth boundary. 

B3—37 to 60 inches; coarsely mottled yellowish red (5YR 
4/6) and brown (7.5YR 5/8) silty clay loam; thin 
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iron and 


discontinuous dark films; very few, fine 
subangular 


manganese concretions; weak medium 
blocky structure; firm; medium acid. 


The Al horizon is silt loam in most places, but it ranges 
to light silty clay loam. Reaction is slightly acid to strongly 
acid. Color in the B and C horizons ranges from brown to 
reddish brown, and texture ranges from silty clay loam 
or clay loam to light silty clay. Reaction is slightly acid to 
medium acid, 

Gymer soils are near Martin, Oska, and Konawa soils. 
They are browner and less clayey than Martin soils. They 
are deeper over limestone than Oska soils, which are under- 
lain by limestone at 40 inches or less. Gymer soils are not 
so sandy as Konawa soils. 


Gy—Gymer silt loam, 3. to 7 percent slopes. This 
moderately sloping soil is on lower side slopes and 
foot slopes. Individual areas range from 5 to 180 acres 
in size. Included in mapping are small areas of Martin, 
Morrill, and Konawa soils and a few small eroded areas, 
which are identified by spot symbols on the soil map. 
Also included are soils that are similar to this Gymer 
soil but have a light colored surface and subsurface 
layer. 

Runoff is medium to rapid, and the erosion hazard is 
moderate to high. The main concern of management 
is control of erosion. 

About 60 percent of the acreage is cultivated. The 
rest is used for tame and native grass pasture. Scat- 
tered trees are in some native grass areas. All crops 
commonly grown in the county are well suited. Capa- 
bility unit IIIe-1; Loamy Upland range site; pasture 
suitability group A-2; not assigned to a woodland 
suitability group. 


Haig Series 


The Haig series consists of deep, nearly level soils 
on the uplands. These soils formed in moderately fine 
and fine textured sediments. 

In a representative profile the surface layer is black 
silty clay loam about 9 inches thick. The subsoil is 
about 41 inches thick. It is very dark gray and dark 
grayish brown, very firm silty clay in the upper part 
and grayish brown, firm silty clay loam in the lower 
part. The underlying material is dark gray silty clay 
loam. 

Haig soils are somewhat poorly drained. They have 
high available water capacity and fertility. Permea- 
bility is very slow. 

Representative profile of Haig silty clay loam, 100 
feet east and 50 feet north of the southwest corner of 
sec. 10, T.9 S., R. 17 E. in native meadow: 


A1—0 to 9 inches; black (10YR 2/1) light silty clay loam; 
weak to moderate fine granular structure; friable; 
gray coatings on peds in lower inch; medium acid; 
abrupt smooth boundary. ; 

B21t—9 to 26 inches; very dark gray (10YR 3/1) silty 
clay; weak to moderate medium subangular blocky 
structure; very firm; distinct and continuous clay 
films; neutral; gradual smooth boundary. . 

B22t—26 to 31 inches; dark grayish brown (2.5Y 4/2) silty 
clay; weak to moderate medium subangular blocky 
structure; very firm; thin, continuous clay films; mildly 
alkaline; clear smooth boundary. 

B3—81 to 50 inches; grayish brown (2.5Y 5/2) heavy silty 
clay loam; common, fine, distinct mottles of strong 
brown (7.5YR 5/6); weak prismatie structure; firm; 
few, fine CaCO; concretions at 31 to 35 inches; porous; 
mildly alkaline; clear smooth boundary. 


C2—50 to 77 inches; dark gray (10YR 4/1) heavy silty 
clay loam; few, fine, faint, yellowish brown (10YR 5/4) 
mottles; massive; firm; porous, mildly alkaline; clear 
smooth boundary. 


The A horizon is heavy silt loam or light silty clay loam 
6 to 14 inches thick. 

The Haig soils in this county have a thinner surface layer 
and therefore are shallower over silty clay than is typical. 
The entire profile is more alkaline than is defined as the 
range for the series. These differences, however, do not 
aller use and management. 

Haig soils are near Martin and Pawnee soils. In contrast 
with Martin soils, they have an abrupt boundary between 
the A_and B horizons. They have less sand in all horizons 
than Pawnee soils. 

He—Haig silty clay loam. This nearly level soil is on 
ridges and old high terraces. Slopes are 0 to 2 percent. 
Individual areas are irregular in shape and range 
from 12 to several hundred acres in size. 

Included with this soil in mapping are small areas 
of Martin, Grundy, and Pawnee soils. Also included, 
and identified by spot symbols on the soil map, are 
small eroded areas near the upper end and along the 
sides of small drains and areas of as much as 8 acres 
where the surface is scabby or clayey. These scabby 
or clayey areas are difficult to cultivate and are usually 
ponded temporarily during periods of excess rainfall, 

Runoff is slow, and the erosion hazard is slight. The 
main concern of management is control of runoff. 
Slow runoff and very slow permeability make this soil 
wet for a few days after excessive rain. The soil is 
somewhat droughty, however, if it does not receive a 
moderate amount of rain every week during the 
growing season. 

Most of the acreage is cultivated. The soil is suited 
to all crops commonly grown in the county. It usually 
produces higher yields of wheat, grain sorghum and 
soybeans than of corn. Capability unit IIs—1; Clay 
Upland range site; pasture suitability group C; not 
assigned to a woodland suitability group. 


Judson Series 


The Judson series consists of nearly level, deep silty 
soils that formed in alluvium. These soils are on 
terraces along the major rivers. The native vegetation 
is tall prairie grasses and deciduous trees. 


In a representative profile the surface layer is very 
dark gray silt loam about 14 inches thick. The subsoil 
extends to a depth of 50 inches. It is very dark gray, 
very dark grayish brown, and dark grayish brown 
friable silt loam and silty clay loam. The underlying 
material is grayish brown silt loam. 


Judson soils are well drained to moderately well 
drained. They have a high available water capacity and 
natural fertility. Permeability is moderate. 

Representative profile of Judson silt loam, 2,000 feet 
south and 2,000 feet east of northwest corner of sec. 
19, T. 11 S., R. 18 E, in cultivated field: 


Ap—0 to 10 inches; very dark gray (10YR 3/1) silt loam; 
weak fine granular structure; friable; neutral; gradual 
smooth boundary. 

A12—10 to 14 inches; very dark gray (10YR 3/1) heavy 
silt loam; moderate medium granular structure and 
weak fine subangular blocky; friable; numerous worm 
casts; slightly acid; gradual smooth boundary. 
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B21—14 to 26 inches; very dark gray (10YR 3/1) heavy 
silt loam; moderate fine subangular blocky structure; 
friable; slightly acid; gradual smooth boundary. 

B22—26 to 35 inches; very dark grayish brown (10YR 
3/2) light silty clay loam; moderate fine subangular 
blocky structure; friable; slightly acid; gradual smooth 
boundary. 

B3—35 to 50 inches; dark grayish brown (10YR 4/2) light 
silty clay loam; weak fine subangular blocky structure; 
friable; numerous worm casts; slightly acid; gradual 
smooth boundary. 

C—50 to 72 inches; grayish brown (10YR 5/2) coarse silt 
loam; massive; very friable; neutral. 

The A horizon is 7 to 16 inches thick. The B horizon ranges 
from heavy silt loam to light silty clay loam. Reaction is 
slightly acid to neutral. 

Judson soils oceur near Eudora and Reading soils. They 
have a weaker structure and a lower clay content in the B 
horizon than Reading soils. They are more clayey and are 
dark colored to a greater depth than Eudora soils. 


Ju—Judson silt loam. This nearly level soil is on 
terraces along the Kansas River. Slopes are 0 to 1 
percent. Individual areas range from 15 to several 
hundred acres. Included with this soil in mapping are 
small areas of Reading, Eudora, and Wabash soils. 

This soil is well suited to all crops commonly grown 
in the county, including vegetable crops. Nearly all 
the acreage is cultivated. A few areas are used for 
urban development. Capability unit I-1; Loamy Low- 
land range site; pasture suitability group A-1; wood- 
land suitability group 20. 


Kennebec Series 


The Kennebec series consists of deep, nearly level 
soils on flood plains. These soils formed in silty 
alluvium. Native vegetation is tall prairie grasses and 
deciduous trees. 


In a representative profile the surface layer is very 
dark brown and very dark grayish brown silt loam 
about 42 inches thick. The next layer is very dark 
grayish brown, friable silt loam about 18 inches thick. 
aa underlying material is dark grayish brown silt 
oam. 


Kennebec soils are well drained or moderately well 
drained. Permeability is moderate. Available water 
capacity and natural fertility are high. 


Representative profile of Kennebec silt loam, 500 
feet east, 100 feet south of center of sec. 25, R. 7 S., 
R. 19 E. in cultivated field: 


Al1—0 to 24 inches; very dark brown (10YR 2/2) silt 
loam; weak fine granular structure and weak very 
fine subangular blocky; friable; slightly acid; gradual 
smooth boundary. 

A12—24 to 42 inches; very dark grayish brown (10YR 3/2) 
heavy silt loam; moderate to weak medium subangular 
blocky structure; friable; slightly acid; gradual smooth 
boundary. 

AC—42 to 60 inches; very dark grayish brown (10YR 3/2) 
heavy silt loam; some stratification; weak medium and 
fine subangular blocky structure; friable; slightly acid; 
diffuse boundary. 

C—60 to 90 inches; dark grayish brown (10YR 4/2) heavy 
silt loam; massive; friable; neutral. 


The A horizon ranges from silt loam to light silty clay 
loam. In some places it is mottled with yellowish brown 
below 30 inches. 

Kennebec soils are near Reading and Wabash soils and 
are in the same geographical areas as Eudora and Sarpy 
soils. They show less profile development than Reading soils. 


They have more clay throughout and are dark colored to a 
greater depth than Eudora soils. They are less clayey than 
eee soils and are less sandy throughout than Sarpy 
solls. 

Kb—Kennebec silt loam. This soil is on first bottoms 
along the large creeks and the Delaware River (fig. 6). 
Slopes are 0 to 2 percent. The profile of this soil is 
the one described as representative of the series. In- 
cluded in mapping are small areas of Reading and 
Wabash soils. Also included are a few small areas, 
along streams that cross the Kansas River Valley, of 
a similar very dark brown soil that is underlain by 
black silty clay below 24 inches. 


The main concern of management is flooding, which 
often interferes with seedbed preparation and plant- 
ing. The flooding is of short duration and usually 
occurs in spring. 

Most of the acreage is cultivated. A few areas are 
used for tame and native pasture and woodland. All 
crops commonly grown in this county are well suited. 
Also, trees grow well on this soil. Capability unit 
IIw-2; Loamy Lowland range site; pasture suitability 
group A-1; woodland suitability group 20. 

Ke—Kennebec soils, channeled. This mapping unit is 
on flood plains. It is cut by meandering stream channels 
and is subject to frequent flooding. Slopes are 0 to 2 
percent. Areas are 150 feet to 400 feet wide. 

In most areas these soils have a profile similar to 
the one described for the Kennebec series, but they 
range from loam to heavy silty clay loam and are more 
stratified. Included in mapping are smal] areas of 
Wabash, Vinland, Sogn, and Martin soils. 

Most of the acreage is used for pasture. Some is 
used for woodland and wildlife. About 15 percent is 
suitable for cultivation, but is mostly inaccessible. 
Only a few acres are cultivated. This unit is well suited 
to grasses and trees. Capability unit VIw-1; Loamy 
Lowland range site; pasture suitability group A-1; 
woodland suitability group 20. 


Figure 6.—Typical landseape of Kennebec silt loam. 
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Kimo Series 


The Kimo series consists of deep, nearly level soils 
on flood plains. Typically these soils are in lower lying 
areas along old stream meanders. Kimo soils formed 
in alluvium consisting of clayey sediments over dis- 
tinctly contrasting lighter colored loamy sediments. 
Native vegetation was water-tolerant tall prairie 
grasses and trees. 

In a representative profile the surface layer is 
about 24 inches thick. It is very dark gray silty clay 
loam in the upper 7 inches and very dark gray and 
very dark grayish brown silty clay in the lower 17 
inches. The next layer is grayish brown, friable silty 
clay loam about 6 inches thick. The underlying material 
is grayish brown silt loam. 

Kimo soils are somewhat poorly drained. Permea- 
bility is slow. Available water capacity and natural 
fertility are high. 

Representative profile of Kimo silty clay loam, 150 
feet south and 100 feet east of northwest corner sec. 
6, T. 12 58., R. 19 E. in cultivated field: 


Ap—0 to 7 inches; very dark gray (10YR 3/1) heavy silty 
clay loam; weak fine granular structure; firm; mildly 
alkaline; gradual smooth boundary. 

A11—7 to 17 inches; very dark gray (10 YR 3/1) silty clay; 
weak, fine and medium subangular blocky structure; 
very firm; neutral; gradual smooth boundary. 

A12—17 to 24 inches; very dark grayish brown (10YR 3/2) 
light silty clay; weak fine and medium subangular 
blocky structure; very firm; moderately alkaline; slight 
effervescence; clear smooth boundary. 

AC—24 to 30 inches; grayish brown (10YR 5/2) and 
streaks and tongues of very dark grayish brown (1l0YR 
3/2) light silty clay loam; weak fine subangular blocky 
structure to massive; friable; moderately alkaline; 
gradual smooth boundary. 

IIC1—30 to 50 inches; grayish brown (10YR 5/2) coarse 
silt loam with thin strata of fine sandy loam; massive; 
very friable; moderately alkaline; strong effervescence; 
clear smooth boundary, 

TIC2—50 to 60 inches; dark grayish brown (10YR 4/2) silt 
loam; massive; very friable; moderately alkaline; 
strong effervescence. 

Reaction in the A horizon ranges from neutral to moder- 
ately alkaline. The upper part of the A horizon ranges from 
medium silty clay loam to silty clay. Depth to the ITC 
horizon ranges from 20 to 88 inches. Typically the IC 
horizon is coarse silt loam, but in some places it is very 
fine sandy loam, fine sandy loam, or loamy very fine sand. 

Kimo soils are near Wabash, Eudora, and Sarpy soils. 
They have a loamy © horizon at a depth of less than 40 
inches, whereas, Wabash soils are clayey to a depth of more 
than 40 inches. Kimo soils have a fmer textured solum than 
Eudora and Sarpy soils. 

Km—Kimo silty clay loam. This nearly level soil 
occurs on old stream meanders along the Kansas River. 
Slopes are 0 to 1 percent and slightly concave. Indi- 
vidual areas are 10 to 180 acres in size. Included with 
this soil in mapping are small areas of Wabash and 
Eudora soils and wet areas. Also included are small 
areas of similar very dark gray soils that are heavy 
silt loam or light silt loam in the upper 24 inches. 

This soil is subject to ponding and has a high water 
table during periods of excess rainfall. Flooding is 
rare. Removal of excess water is the main management 
problem. 

Most of the acreage is cultivated. All crops com- 
monly grown in this county are well suited. Capability 


unit IIw-3; Clay Lowland range site; pasture suit- 
ability group E; woodland suitability group 30. 

Ko—Kimo-Eudora complex. This nearly level to 
gently undulating mapping unit is on the higher parts 
of the flood plain along the Kansas River. Slopes are 
0 to 3 percent. Individual areas are 95 to several hun- 
dred acres in size, 

About 50 percent of this unit is Kimo silty clay loam, 
and about 40 percent is Eudora silt loam. The nearly 
level to gently undulating Eudora silt loam is on the 
higher parts of the landscape and the nearly level Kimo 
silty clay loam is on the lower parts, which are typically 
concave or depressional. 

Included with these soils in mapping are areas of a 
soil that is similar to the Kimo soil, but is less clayey. 
It occurs between Eudora and Kimo soils. In areas 
where the Kimo soil does not occur, this soil occupies 
the lower parts of the landscape. Also included are 
small areas of the steep Eudora soils and areas of 
Sarpy, Wabash, and Judson soils. 

Soil blowing is a slight hazard on the Eudora soil, 
and ponding is a slight problem on the Kimo soil. 
Flooding is rare. The main concern of management is 
removal or control of excess water. 


Most of the acreage is cultivated. All crops common 
to this county are well suited. Vegetable crops are also 
well suited. Capability unit II[w-1. Kimo soil in Clay 
Lowland range site, pasture suitability group E, wood- 
land suitability group 30; Eudora soil in Loamy Low- 
land range site, pasture suitability group A-1, wood- 
land suitability group 20. 


Konawa Series 


The Konawa series consists of deep, moderately 
sloping to strongly sloping soils on uplands. These 
soils formed in loamy sediments. Native vegetation 
is an oak-hickory woodland and an understory of tall 
prairie grasses. 

In a representative profile the surface layer is dark 
gray fine sandy loam about 4 inches thick. The sub- 
surface layer is grayish brown fine sandy loam about 
9 inches thick. The subsoil extends to a depth of 44 
inches. The upper part is dark reddish brown, firm 
sandy clay loam, and the lower part is reddish brown 
and brown, firm clay loam. The underlying material is 
brown to yellowish brown sandy loam. 

Konawa soils are well drained. Natural fertility is 
moderate. Available water capacity is moderate to 
high, Permeability is moderate. 

Representative profile of Konawa fine sandy loam, in 
an area of Konawa complex, 4 to 10 percent slopes, 
300 feet east, 50 feet north of center of sec. 18, T. 11 
S., R. 16 E. 

A1l—0 to 4 inches; dark gray (10YR 4/1) fine sandy loam; 
weak fine granular structure, very friable; medium 
acid; abrupt smooth boundary. 

A2—4 to 13 inches; grayish brown (10YR 5/2) fine sandy 
loam; weak fine granular structure; very friable; 
medium acid; clear smooth boundary. 

B21t—13 to 20 inches; dark reddish brown (5YR 3/4) sandy 
clay loam; weak fine to medium subangular blocky 
structure; firm; upper 2 inches indicate mixing of A2 
and B horizons; medium acid; gradual smooth 
boundary. 
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B22t—20 to 36 inches; reddish brown (5YR 4/4) clay loam; 
moderate . fine subangular blocky structure; firm; 
medium acid; gradual smooth boundary. 

B8—86 to 44 inches; brown (7.5YR 5/4) clay loam; weak 
coarse and medium subangular blocky structure to 
massive; firm; slightly acid; clear smooth boundary. 

C1—44 to 49 inches; yellowish brown (10YR 5/4) sandy 
loam; massive; very friable; medium acid; diffuse 
smooth boundary. 

C2—49 to 60 inches; brown (10YR 5/8) sandy loam; mas- 
sive; very friable; slightly acid. 


The A horizon is fine sandy loam or sandy loam. The Al 
horizon is typically less than 6 inches thick and ranges 
from dark gray to very dark grayish brown. The A2 
horizon ranges in color from grayish brown to brown. The 
B2t horizon ranges from clay loam to sandy clay loam. The 
C horizon ranges from sandy loam to clay loam, 

The annual temperature of these soils is a few degrees 
cooler than is defined as the range for the series, but this 
difference does not alter use or management. 

Konawa soils are near Gymer and Morrill soils. They 
contain more sand and less silt than Gymer soils. They 
generally contain more sand than Morrill soils, which lack 
an A2 horizon. 

Kv—Konawa complex, 4 to 10 percent slopes. This 
moderately sloping to strongly sloping mapping unit is 
on a high old alluvial terrace along the north side of 
the Kansas River Valley. The landscape is highly dis- 
sected by streams. Slopes are convex. Individual areas 
are 15 to 380 acres. 4 

About 35 percent of this unit is Konawa fine sandy 
loam, which occurs at mid slope and on ridgetops. 
About 30 percent is a soil on the lower slopes or foot 
slopes that has a very dark grayish brown sandy loam 
surface layer and a dark grayish brown sandy loam 
subsoil. About 25 percent is a soil on ridgetops that 
has a very dark grayish brown loamy fine sand surface 
layer and loamy sand or sand underlying material. 
Included in mapping are small areas of Gymer, Morrill, 
and Sogn soils. . : 

Runoff is slow to medium, and the erosion hazard 
is high. The main concern of management is control 
of erosion. : 

About 80 percent of the acreage is used Lor pasture. 
A few areas are in tame grasses. The rest is in native 
grasses or oak-hickory woodland and an understory of 
tall prairie grasses. This mapping unit is suited to 
wheat or other small grains, but is best suited to 
grasses. Capability unit [Ve-1; Savannah range site ; 
pasture suitability group B; woodland suitability 
group 30. 


Martin Series 


The Martin series consists of deep, gently sloping 
to moderately sloping soils on uplands. These soils 
formed in material weathered from moderately fine 
and fine textured shale. ; 

In a representative profile the surface layer is black 
silty clay loam about 9 inches thick. The subsoil is 
very firm silty clay loam about 51 inches thick. The 
upper 8 inches is black, the next 9 inches is very dark 
brown, and the rest is dark grayish brown. The under- 
lying material is grayish brown silty clay loam. 

Martin soils are moderately well drained. Permea- 
bility is slow. Available water capacity and natural 
fertility are high. ; 

Representative profile of the Martin silty clay loam, 


8 to 8 percent slopes, 1,400 feet south and 200 feet east 
of northwest corner of sec. 38, T. 9 S., R. 18 E. ina 
cultivated field: 


Ap—0 to 9 inches; black (10YR 2/1) silty clay loam; weak 
fine granular structure; friable; many fine roots; me- 
dium acid; clear smooth boundary. 

B1i—9 to 12 inches; black (10YR 2/1) silty clay loam; 
moderate medium blocky structure; very firm; com- 
mon worm casts; medium acid; clear smooth boundary. 

B21t—12 to 17 inches; black (10YR 2/1) heavy silty clay 
loam; few fine distinct mottles of strong brown (7.5YR 
5/6); moderate fine and medium subangular blocky 
structure and fine blocky; very firm; few fine black 
concretions; few worm casts; few fine roots; medium 
acid; gradual smooth boundary. 

B22t—17 to 26 inches; very dark brown (10YR 2/2) heavy 
silty clay loam; few fine faint mottles of yellowish 
brown (10YR 5/6) and few fine distinct mottles of 
olive brown (2.5Y 4/4); moderate fine and medium 
blocky structure; very firm; few fine black concretions; 
medium acid; gradual smooth boundary. 

B23t—26 to 39 inches, dark grayish brown (2.5Y 4/2) 
heavy silty clay loam; common fine distinct mottles of 
strong brown (7.5YR 5/6); moderate to weak fine and 
medium blocky structure; very firm; thin distinct clay 
films; few limestone fragments; few fine black con- 
cretions; slightly acid; gradual smooth boundary. 

B3—389 to 60 inches; dark grayish brown (2.5Y 4/2) heavy 
silty elay loam; common fine distinct mottles of strong 
brown (7.5YR 5/6); moderate medium prismatic struc- 
ture parting to weak fine and medium blocky; very 
firm; thin distinct clay films; few fine black concre- 
tions; neutral; gradual smooth boundary. 

C—60 to 71 inches; grayish brown (2.5Y 5/2) silty clay 
loam; common fine distinct mottles of strong brown 
(7.5YR 5/6); massive; very firm; few black stains 
on peds; neutral; gradual smooth boundary. 


The A horizon ranges from very dark brown to very dark 
gray or black. Depth to the B2t horizon ranges from 10 
to 20 inches. Texture of the B2t horizon ranges from 
heavy silty clay loam to silty clay. These soils are non- 
calcareous throughout, but in some places calcium carbonate 
concretions are in the lower part of the B horizon and in 
the C horizon. 

Martin soils are near Haig, Gymer, and Vinland soils. 
They contain more clay in all horizons than Gymer soils. 
They lack the abrupt boundary between the A and Bt 
horizons that is typical of Haig soils. In contrast with Vin- 
land soils, they are deeper and have a B2t horizon. 


Mb—Martin silty clay loam, 1 to 3 percent slopes. 
This gently sloping soil is on convex ridgetops above 
limestone outcrops, or on concave foot slopes below 
limestone outcrops. Areas are 5 to 110 acres. Included 
a ete are small areas of Pawnee and Woodson 
soils. 

Runoff is slow to medium, and the erosion hazard 
is slight, The main concern of management is control 
of erosion. 

Most of the acreage is cultivated. A few areas are 
used for pasture. All crops commonly grown in this 
county are well suited. Capability unit Ile-1; Loamy 
Upland range site; pasture suitability group A-—2; not 
assigned to a woodland suitability group. 


Me—Martin silty clay loam, 3 to 8 percent slopes. 
This moderately sloping soil is on side slopes, generally 
below limestone outcrops, but in a few places it occurs 
above the outcrops. Areas are 10 to several hundred 
acres. The profile of this soil is the one described as 
representative of the series. Included in mapping are 
small areas of a soil that has a dark brown subsoil and 
formed in material weathered from medium textured 
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shale. Also included are small areas of Sogn, Sibley- 
ville, Vinland, Oska, Gymer, and Pawnee soils and small 
eroded areas that are identified by spot symbols on the 
soil map. 

Runoff is medium to rapid, and the erosion hazard 
is moderate to high. The main concern of management 
is control of erosion. 

About 50 percent of the acreage is cultivated. The 
rest is used for pasture. All crops commonly grown 
in this county are well suited. Capability unit ITIe-2; 
Loamy Upland range site; pasture suitability group 
A-2; not assigned to a woodland suitability group. 

Mh—Martin soils, 3 to 8 percent slopes, eroded. 
These moderately sloping soils are on side slopes, gen- 
erally below limestone outcrops and in many places at 
the upper end and along small drains. The profile is 
similar to the one described as representative of the 
series, but the surface layer is a very dark brown to 
very dark grayish brown silty clay loam or silty clay 
about 6 to 8 inches thick. In most places the surface 
layer is a mixture of the original surface layer and 
material from the subsoil. Shallow gullies have formed, 
and gully sears are evident. Included in mapping are 
small areas of Vinland, Sibleyville, Sogn, and Pawnee 
soils. 

Runoff is rapid, and the erosion hazard is high. 
Tilth is poor. The main concerns of management are 
improving tilth and controlling erosion. 

About 70 percent of the acreage is used for pasture; 
the rest is cultivated. These soils are best suited to 
permanent vegetation. If cultivated, they are better 
suited to wheat than to corn or soybeans. Capability 
unit [Ve—4; Clay Upland range site; pasture suitability 
group C; not assigned to a woodland suitability group. 

Mo—Martin-Oska silty clay loams, 3 to 6 percent 
slopes. This moderately sloping mapping unit is on 
upper side slopes and narrow ridges in the southern 
part of the county, in areas where limestone crops 
out. The rock formation consists of several layers of 
interbedded limestone and shale. Individual areas are 
5 to several hundred acres in size. 

About 40 percent of this unit is Martin silty clay 
loam, About 30 percent is Oska silty clay loam. About 
25 percent is a soil that is similar to Martin silty clay 
loam, but is underlain by limestone at a depth of 20 
to 40 inches. 

Included with this soil in mapping are small areas 
of Sogn and Vinland soils and small severely eroded 
areas that are identified by spot symbols on the soil 
map. 

Runoff is medium, and the erosion hazard is mod- 
erate to high. These soils are often droughty. The main 
concern of management is controlling erosion and man- 
aging crops for the best use of available water. The 
small areas of shallow soils make cultivation difficult. 

About 45 percent of the acreage is cultivated. Wheat 
and grain sorghum are better suited crops than corn 
or soybeans. The rest is used for pasture. This mapping 
unit is better suited to pasture than to cultivated crops. 
Brome and tall fescue are suitable tame grasses. Capa- 
bility unit [Ve-3; Loamy Upland range site; pasture 
suitability group A-2; not assigned to a woodland 
suitability group. 


Morrill Series 
The Morrill series consists of deep, moderately slop- 


ing soils on uplands. These soils formed in glacial till 
and glaciofluvial deposits. 

In a representative profile the surface layer is very 
dark grayish brown loam about 9 inches thick. The 
subsoil is 36 inches thick. It is dark brown and reddish 
brown, friable and firm clay loam in the upper part 
and dark brown, firm sandy clay loam in the lower part. 
The underlying material is dark yellowish brown clay 
loam. 

Morrill soils are well drained. Permeability is moder- 
ately slow. Available water capacity and natural fer- 
tility are high. 

Representative profile of Morrill loam, 3 to 7 percent 
slopes, 2,200 feet south, 150 feet east of northwest 
corner of sec. 5, T. 10 S., R. 17 E., in cultivated field: 

Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) 
loam; moderate granular structure; friable; slightly 
acid; gradual smooth boundary. 

Bi—9 to 14 inches; dark brown (7.5YR 8/2) clay loam; 
moderate fine subangular blocky structure; friable; 
slightly acid; gradual smooth boundary. 

B2t—14 to 29 inches; reddish brown (5YR 4/4) clay loam; 
moderate fine subangular blocky structure; firm; some 
coarse sand and small pebbles and few black concre- 
tions in lower part; slightly acid; gradual smooth 
boundary. 

B3—29 to 45 inches; dark brown (7.5YR 4/4) sandy clay 
loam; weak medium subangular blocky structure; firm; 
some pebbles in upper part and a few black concretions; 
neutral; gradual smooth boundary. 

C—45 to 72 inches, dark yellowish brown (10YR 4/4) clay 
loam; massive; friable; some alternate thin layers of 
coarse particles; neutral. 


The Al horizon is very dark gray to dark brown light 
clay loam to loam. Depth to the B2t horizon ranges from 
9 to 16 inches. In some places, the B horizon is sandy clay 
loam or gravelly clay loam. In places the C horizon is clay 
loam or sandy clay loam. Small pebbles occur throughout in 


some places. 
Morrill soils are near Oska, Pawnee, Shelby, and 


Konawa soils. They are browner and have less clay in the 
B horizon than Pawnee soils. They are deeper and contain 
more sand in all horizons than Oska soils. Morrill soils have 
a browner B horizon than Shelby soils. In contrast with 
Konawa soils, they contain less sand and more clay in all 
horizons and lack an A2 horizon. 

Mv—Morrill loam, 3 to 7 percent slopes. This moder- 
ately sloping soil occurs on convex side slopes and on 
narrow ridgetops. Areas range from 5 to 170 acres. 

Included with this soil in mapping are small areas 
of Pawnee and Oska soils, and small severely eroded 
areas that are identified by spot symbols on the soil 
map. Also included are small areas of a similar soil 
where the percentage of gravel is high in all horizons. 

Runoff is medium to rapid, and the erosion hazard is 
moderate to high. The main concern of management is 
control of erosion. 

About 50 percent of the acreage is cultivated. The 
rest is used for pasture, mostly tame grasses. This soil 
is well suited to all crops commonly grown in this 
county. Capability unit IlIe-1; Loamy Upland range 
site; pasture suitability group A-2; not assigned to a 
woodland suitability group. 


Oska Series 


The Oska series consists of moderately deep, moder- 
ately sloping soils on uplands. These soils formed in 
moderately fine textured material weathered from 
limestone and shale, 

In a representative profile, the surface layer is dark 
brown silty clay loam about 7 inches thick. The subsoil 
is about 31 inches thick. In sequence downward it is 
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dark reddish brown, firm silty clay loam; reddish 
brown, firm silty clay; and dark yellowish brown firm 
silty clay. Limestone is at a depth of 38 inches. 

Oska soils are well drained. Permeability is slow. 
Available water capacity is moderate, and natural fer- 
tility is high. 

Representative profile of Oska silty clay loam, 2 to 
6 percent slopes, 600 feet south and 2,540 feet west of 
the northeast corner of sec. 16, T. 10 S., R. 18 E. in 
grassland: 


A1—0 to 7 inches; dark brown (7.5YR 3/2) silty clay loam; 
moderate medium granular structure; friable; many 
roots; slightly acid; gradual smooth boundary. 

Bi—7 to 11 inches; dark reddish brown (5YR 3/8) silty 
clay loam; moderate fine subangular blocky structure; 
firm; many roots; slightly acid; gradual smooth 


boundary. 

B21t—11 to 16 inches; reddish brown (5YR 4/8) silty 
clay; moderate fine and medium subangular blocky 
structure; firm; many roots; thin clay films cover 
most faces of peds; few fine black concretions; medium 
acid; gradual smooth boundary. 

B22t—16 to 34 inches; reddish brown (5YR 4/4) silty clay; 
moderate fine and medium subangular blocky struc- 
ture; firm; few roots; distinct clay films cover most 
faces of peds; few fine black coneretions; medium acid; 
clear smooth boundary. 

B8—34 to 88 inches; dark yellowish brown (10YR 4/4) 
silty clay; weak medium subangular blocky structure; 
firm; few roots; clay films in crevices; neutral; clear 
boundary. 

R—38 inches; limestone. 


The thickness of the solum ranges from 20 to 40 inches, 
and depth to limestone ranges from 24 to 40 inches. The 
A horizon is 6 to 10 inches thick. The B horizon ranges 
from 14 to 34 inches in thickness and from silty clay to 
heavy silty clay loam in texture. In some uncultivated areas 
this soil has a B1 horizon. In some places it has a C horizon, 
which ranges from light silty clay to heavy silty clay loam. 

Oska soils are near Morrill, Gymer, Sogn, and Vinland 
soils. They have less sand in all horizons than Morrill soils. 
They are shallower over bedrock than Gymer soils. Oska 
soils are deeper over bedrock than Vinland or Sogn soils, 
both of which lack a B2t horizon. 

Oc—Oska silty clay loam, 2 to 6 percent slopes. This 
moderately sloping soil occurs on narrow ridgetops and 
side slopes above limestone outcrops. Areas range from 
4 to 150 acres. 

Included with this soil in mapping are small areas of 
Grundy, Gymer, Martin, Sogn, and Vinland soils, and 
small severely eroded areas that are designated by spot 
symbols on the soil map. 

Runoff is medium, and the erosion hazard is moder- 
ate. In some places, this soil is droughty. The main 
concern of management is control of erosion. 

About 45 percent of the acreage is cultivated. The 
rest is used for pasture. All crops commonly grown in 
this county are well suited. Capability unit IITe—1; 
Loamy Upland range site; pasture suitability group 
A-2; not assigned to a woodland suitability group. 


Pawnee Series 


The Pawnee series consists of deep, gently to strongly 
sloping soils on uplands. These soils formed in moder- 
ately fine and fine textured glacial till and glaciofluvial 
deposits. 

In a representative profile the surface layer is very 
dark grayish brown clay loam about 14 inches thick. 
The very firm clay subsoil is about 30 inches thick. 


The upper part is dark brown and the lower part is 
light olive brown. The underlying material is light 
olive brown clay. 

Pawnee soils are moderately well drained. Available 
water capacity and natural fertility are high, Permea- 
bility is slow. 

Representative profile of Pawnee clay loam, 3 to 7 
percent slopes (1,450 feet east, 900 feet north of south- 
eet corner of sec. 26, T. 10 8., R. 18 E.) in cultivated 

eld: 


Ap—o0 to 8 inches; very dark grayish brown (10YR 8/2) 
light clay loam; moderate very fine granular structure; 
friable; slightly acid; gradual smooth boundary. 

AB—8 to 14 inches; very dark grayish brown (10YR 3/2) 
clay loam; moderate fine and very fine subangular 
blocky structure; friable; slightly acid; clear smooth 
boundary. 

B2t—14 to 29 inches; dark brown (10YR 4/38) clay; coarsely 
mottled with yellowish brown (10YR 5/6); moderate 
medium subangular blocky structure; very firm; several 
glacial pebbles; medium acid; diffuse smooth boundary, 

B3—29 to 44 inches, light olive brown (2.5Y 5/4) clay, 
coarsely mottled with gray (10YR 5/1) and yellowish 
brown (10YR 5/6); weak coarse angular and sub- 
angular blocky structure; very firm; numerous dark 
colored films and stains; slightly acid; diffuse smooth 
boundary. 

C—44 to 60 inches, light olive brown (2.5Y 5/4) clay, 
coarsely mottled with light gray (10YR 2/1) and dark 
brown (10YR 4/3); massive; very firm; numerous dark 
colored stains; neutral. 


The A horizon ranges from loam to clay loam. The B 
horizon ranges from very dark grayish brown to yellowish 
brown and contains varying amounts of glacial pebbles 
and sand. Mottling occurs throughout the B and C horizons. 
The C horizon ranges from clay to sandy clay loam. 

In the mapping unit Pawnee soils, 3 to 7 percent slopes, 
eroded, the surface layer is thinner and lighter colored than 
is defined as the range for the Pawnee series. This differ- 
ence, however, does not greatly affect the use and manage- 
ment. 

Pawnee soils formed in the same material as Shelby and 
Morrill soils. They oceupy similar positions as Grundy 
and Haig soils. Pawnee soils have more clay in the B 
horizon than Shelby and Morrill soils. They have more 
sand in all horizons than Grundy and Haig soils. 

Pb—Pawnee clay loam, 1 to 3 percent slopes. This 
gently sloping soil is on ridgetops. Areas range from 
20 to 160 acres. The surface layer is generally slightly 
thicker than the one described as representative of the 
series. Included in mapping are small areas of Grundy, 
Shelby, and Martin soils. . 

Runoff is slow to medium, and the erosion hazard is 
slight. The main concern of management is control of 
erosion. 

Most of the acreage is cultivated. A few areas are 
pastured. All crops commonly grown in the county are 
well suited, Capability unit Ile-1; Loamy Upland range 
site; pasture suitability group A-2; not assigned to a 
woodland suitability group. 

Pc—Pawnee clay loam, 3 to 7 percent slopes. This 
moderately sloping soil is on side slopes and ridgetops 
of uplands. Areas range from 10 to several hundred 
acres. The profile of this soil is the one described as 
representative of the series. 


Included with this soil in mapping are small areas of 
Morrill, Martin, Shelby, Haig, Grundy, Vinland, and 
Oska soils, and a similar soil that has a reddish brown 
subsoil. Also included are severely eroded areas that 
are identified by spot symbols on the soil map. These 
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eroded soils generally are on steeper slopes or at the 
upper ends of small drains. 

Runoff is medium to rapid, and the erosion hazard is 
moderate to high. The main concern of management is 
to control erosion. 

About 60 percent of the acreage is cultivated. The 
rest is pastured. All crops commonly grown in the 
county are well suited (fig. 7). Capability unit IITe-2; 
Loamy Upland range site; pasture suitability group 
A-2; not assigned to a woodland suitability group. 

Ph—Pawnee soils, 3 to 7 percent slopes, eroded. This 
moderately sloping mapping unit is on side slopes on 
uplands. It occurs along and at the upper ends of 
small drains. The profile is similar to the one described 
as representative of the series, but most of the original 
surface layer has been removed by erosion. The present 
surface layer, a dark brown or dark grayish brown 
heavy clay loam to clay, is a mixture of the original 
surface layer and the upper part of the subsoil. Shallow 
gullies have formed and gully scars are evident in most 
areas. 

Included with this soil in mapping are small areas of 
Martin, Shelby, Grundy, Morrill soils; uneroded Paw- 
nee soils; and severely eroded areas where the surface 
layer is yellowish brown clay. 

Runoff is rapid, and the erosion hazard is high. Tilth 
is poor. The main concerns of management are improv- 
ing tilth and controlling erosion. 

About 70 percent of the acreage is pastured, and the 
rest is cultivated. A few areas are idle. This soil is 
best suited to grasses. If cultivated, it is better suited 
to wheat than to corn or soybeans. Capability unit 
IVe-4; Clay Upland range site; pasture suitability 
group C; not assigned to a woodland suitability group. 


Reading Series 


The Reading series consists of deep, nearly level 
soils on second bottoms and terraces along the larger 
streams. These soils formed in silty alluvium. Native 
vegetation is tall prairie grasses and deciduous trees. 


In a representative profile the surface layer is very 


Figure 7.—Corn on Pawnee clay loam, 3 to 7 percent slopes. 


dark brown silt loam and light silty clay loam about 
14 inches thick. The subsoil is very dark grayish brown 
and dark brown, friable and firm silty clay loam about 
38 inches thick. The underlying material is dark brown 
silty clay loam. 

Reading soils are well drained. Permeability is mod- 
erately slow. Available water capacity and natural 
fertility are high. 

Representative profile of Reading silt loam, 1,800 
feet north, 500 feet west of southeast corner of sec. 
27, T. 8 S., R. 18 E., in cultivated field: 


Ap—0 to 7 inches; very dark brown (10YR 2/2) heavy silt 
loam; moderate fine granular structure; friable; 
medium acid; gradual smooth boundary. 

A1l—7 to 14 inches; very dark brown (10YR 3/2) light silty 
clay loam; moderate fine granular structure; friable; 
medium acid; gradual smooth boundary. 

B1i—14 to 24 inches; very dark grayish brown (10YR 3/2) 
silty clay loam; moderate fine and very fine subangular 
blocky structure; friable; few fine Fe-Mn concretions; 
slightly acid; gradual smooth boundary. 

B2t—24 to 36 inches; dark brown (10YR 3/3) silty clay 
loam; moderate fine and very fine subangular blocky 
structure; firm; few fine Fe-Mn concretions; slightly 
acid; gradual smooth boundary. 

B38—86 to 52 inches; dark brown (10YR 3/3) silty clay 
loam; moderate fine subangular blocky structure; firm; 
common fine Fe-Mn concretions and stains; slightly 
acid; diffuse smooth boundary. 

C—52 to 74 inches; dark brown (10YR 3/8) silty clay loam; 
massive; very firm; neutral; few fine Fe-Mn concre- 
tions and stains. 


The A horizon ranges from silt loam to light silty clay 
loam. Depth to the B2t horizon ranges from 12 to 25 inches. 
The B horizon ranges from brown to very dark grayish 
brown. 

Reading soils are near Judson, Kennebec, and Wabash 
soils. They have stronger structure and are more clayey in 
the B horizon than Judson soils. They are more clayey 
in all horizons below the A horizon than Kennebec soils. 
They are browner and less clayey in all horizons than 
Wabash soils. 

Re—Reading silt loam. This nearly level soil is on 
second bottoms and terraces. Slopes are 0 to 2 per- 
cent. Areas range from 5 to 420 acres. 

Included with this soil in mapping are small areas 
of Wabash, Judson, Kennebec, and Gymer soils and, 
in the northeastern part of the county, a few small 
areas of a similar soil that has a light colored sub- 
surface layer. 

This soil is rarely flooded. Flooding is usually of 
short duration and causes little crop damage. 

Most of the acreage is cultivated. A few areas are 
used for pasture or woodland. All crops commonly 
grown in the county are well suited. Capability unit 
I-1; Loamy Lowland range site; pasture suitability 
group A-1; woodland suitability group 20. 


Sarpy Series 


The Sarpy series consists of deep, nearly level soils 
on flood plains. These soils formed in sandy alluvium. 
Native vegetation is deciduous trees. 

In a representative profile the surface layer is 
grayish brown loamy fine sand about 9 inches thick. 
The underlying material is pale brown and brown fine 
sand and coarse sand to a depth of 48 inches. Below 
this, it is grayish brown and dark grayish brown silt 
loam and loam. 
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Sarpy soils are somewhat excessively drained to ex- 
cessively drained. Natural fertility is high, and avail- 
able water capacity is low. Permeability is very rapid. 
The organic-matter content is usually low. 

Representative profile of Sarpy loamy fine sand in 
an area of Sarpy-Eudora complex, overwash, 2,800 
feet south, 1,025 feet east of northwest corner of sec. 
6, T. 12 S., R. 12 E. in a cultivated field: 


A—0 to 9 inches; grayish brown (10YR 5/2) loamy fine 
sand; single grain; loose; moderately alkaline; slight 
effervescence; clear smooth boundary. 

C1—9 to 40 inches; pale brown (10YR 6/8) fine sand; 
single grain; loose; moderately alkaline; slight effer- 
vescence; smooth boundary. 

C2—40 to 48 inches; brown (10YR 5/3) coarse sand; single 
grain; loose; moderately alkaline; slight effervescence; 
clear smooth boundary. 

IICG1—48 to 52 inches; dark grayish brown (10YR 4/2) 
loam; massive; friable; mildly alkaline; clear smooth 
boundary. 

TIG2—52 to 60 inches; grayish brown (10YR 5/2) coarse 
silt loam; massive; very friable; mildly alkaline. 

The A horizon is loamy fine sand, fine sand, or fine sandy 
loam. The A and C horizons combined are 80 to 60 inches 
thick. The C horizon is fine sand or loamy fine sand that 
has some thin strata of silt loam. The IIC horizon, which 
occurs in most places, is silt loam, loam, or fine sandy loam. 

Sarpy soils are near Eudora and Kimo soils and occupy 
the same landscape position as Kennebec soils. They have 
more sand in all horizons than Eudora, Kimo, and Kennebec 
soils. They are lighter colored in the upper 28 inches than 
Kimo soils, They are lighter colored in all horizons than 
Kennebec soils. 


Sb—Sarpy-Eudora complex, overwash. This nearly 
level mapping unit occurs on the flood plain along 
the Kansas River. It typically occupies areas nearest 
the river. Slopes are 0 to 2 percent. Areas range from 
14 to 270 acres. 

This unit is about 55 percent Sarpy soil and 45 
percent Eudora soil. The surface layer of the Eudora 
soil is lighter colored than is described in the profile 
representative of the series. 

The surface layer in this unit is loamy fine sand, 
fine sand, fine sandy loam, or silt loam. Several areas 
have been plowed to a depth of 20 to 48 inches. 

Included in mapping are small areas of Kimo soils 
and a soil that is similar to the Eudora soils but is 
heavy silt loam or light silty clay loam in the upper 
30 inches. 

This unit is subject to flooding. Flooding is rare, but 
damaging. Soil blowing is a moderate hazard. Obtain- 
ing a good stand of crops is difficult. 

About 75 percent of the acreage is cultivated. The 
rest is used for woodland or urban purposes. This unit 
is well suited to crops commonly grown in the county 
and to vegetable crops and trees. Capability unit IIIw- 
2. Sarpy soil in Sandy Lowland range site, pasture 
suitability group B, woodland suitability group 5s; 
Eudora soil in Loamy Lowland range site, pasture 
suitability group A—1, woodland suitability group 20. 


Shelby Series 


The Shelby series consists of deep, moderately slop- 
ing to strongly sloping soils on uplands. These soils 
formed in glacial till and glaciofluvial deposits. 

In a representative profile the surface layer is very 
dark grayish brown loam about 12 inches thick. The 


subsoil is 36 inches thick. It is dark brown, friable clay 
loam in the upper part and dark yellowish brown, firm 
clay loam in the lower part, The underlying material 
is dark brown sandy clay loam. 

Shelby soils are well drained to moderately well 
drained. Permeability is moderately slow. Available 
water capacity and natural fertility are high. 

Representative profile of Shelby loam in an area of 
Shelby-Pawnee complex, 3 to 8 percent slopes, 1,450 
feet east, 200 feet north of southwest corner of sec. 
11, T.8S8., R. 19 BE. in cultivated field: 


A1—O to 12 inches; very dark grayish brown (10YR 3/2) 
loam and a few pebbles; moderate fine and medium 
granular structure; friable; medium acid; gradual 
smooth boundary. 

Bi—12 to 18 inches; dark brown (10YR 3/8) clay loam and 
a few pebbles; moderate meduim granular structure; 
friable; medium acid; gradual smooth boundary. 

B2t—18 to 32 inches; dark yellowish brown (10YR 4/4) 
clay loam and a few pebbles; moderate medium sub- 
angular blocky structure; firm; few films on some peds; 
few fine black concretions; medium acid; gradual 
smooth boundary. 

B8—82 to 48 inches; dark yellowish brown (10YR 4/4) 
clay loam and a few pebbles; weak medium and coarse 
subangular blocky structure; firm; some films on verti- 
cal faces of peds; few, fine black concretions; medium 
acid; gradual smooth boundary. 

C—48 to 60 inches; dark brown (7.5YR 4/3) sandy clay 
loam and a few pebbles; massive; friable; slightly acid. 


The A horizon ranges from very dark grayish brown 
in color and light clay loam to loam in texture. Depth to the 
B2t horizon ranges from 9 to 16 inches. In some places, the 
B horizon is sandy clay loam or gravelly clay loam. The C 
horizon ranges from loam to clay loam or sandy clay loam. 
Small pebbles occur throughout all horizons in some places. 

Shelby soils occur near Pawnee, Morrill, and Grundy soils. 
They have less clay in the B horizon than Pawnee soils. 
They have a dark yellowish brown B2 horizon, whereas 
Morrill soils have a reddish brown B2 horizon. Shelby soils 
contain more sand in all horizons and less clay in the B 
horizon than Grundy soils. 

Sc—Shelby-Pawnee complex, 3 to 8 percent slopes. 
This moderately sloping mapping unit is on narrow 
ridgetops and side slopes. It is about 60 percent Shelby 
soil and about 30 percent Pawnee soil. The Shelby 
soil has the profile described as representative of the 
series. Areas range from 10 to several hundred acres. 

Included with this unit in mapping are small areas 
of Grundy, Morrill, Martin, Vinland, Oska, and Sogn 
soils. Also included are areas of eroded Shelby and 
Pawnee soils, which are identified by spot symbols on 
the soil map; soils that are similar to the Shelby soil 
but have caleareous material at a depth of less than 
40 inches; and soils that are similar to the Pawnee 
soil but have a subsurface layer. Seepy spots are 
common, : 

Runoff is medium to rapid, and the erosion hazard 
is moderate to high. The main concern of management 
is to control erosion. . 

About 60 percent of the acreage is cultivated. The 
rest is used for pasture. Most of the pasture is tame 
grasses. All crops commonly grown in the county are 
well suited. Capability unit IIIe-1; Loamy Upland 
range site; pasture suitability group A-2; not assigned 
to a woodland suitability group. 

So—Shelby-Pawnee complex, 8 to 12 percent slopes. 
This strongly sloping mapping unit occurs on the lower 
parts of slopes along streams. It is about 65 percent 
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Shelby soil and 25 percent Pawnee soil. Areas range 
from 5 to 110 acres. 

The Shelby soil has a profile similar to the one de- 
scribed as representative of the series, but the surface 
layer is thinner. The Pawnee soil has a profile similar 
to the one described as representative of the Pawnee 
series, but the surface layer is thinner and is not so 
clayey. 

Included with this unit in mapping are small areas 
of Martin, Vinland, Oska, Morrill and Sogn soils. Also 
included are areas of eroded Shelby and Pawnee soils, 
which are identified by spot symbols on the soil map; 
soils that are similar to the Shelby soil but have cal- 
careous material within a depth of 40 inches; and soils 
that are similar to Pawnee soils but have a subsurface 
layer. Seepy spots are common. 

Runoff is rapid, and the erosion hazard is high. The 
main concern of management is to control erosion. 

About 65 percent of the acreage is used for pasture. 
The rest is cultivated. This unit is best suited to 
grasses. Some areas in native grasses have a large 
amount of woody vegetation. If cultivated, this unit is 
better suited to wheat than to corn or soybeans. Capa- 
bility unit [Ve-5; Loamy Upland range site; pasture 
suitability group A-2; not assigned to a woodland 
suitability group. 


Sibleyville Series 


The Sibleyville series consists of moderately deep, 
moderately sloping to strongly sloping soils on uplands. 
These soils formed in material weathered from loamy 
shale and sandstone. 

In a representative profile the surface layer is very 
dark brown loam about 10 inches thick. The subsoil 
is very dark grayish brown, friable loam about 8 
inches thick. The underlying material is brown chan- 
nery loam. Partly weathered sandstone is at a depth of 
29 inches. 

Sibleyville soils are well drained. Available water 
capacity and natural fertility are moderate. Permeabil- 
ity is moderate. 

Representative profile of Sibleyville loam in an area 
of Sibleyville complex, 7 to 12 percent slopes, 2,300 feet 
south and 1,050 feet east of northwest corner of sec. 
12, T.9S., R. 17 E. in a tame grass pasture: 

Al—0 to 10 inches; very dark brown (10YR 2/2) loam; 


moderate fine and medium granular structure; friable; 
abundant roots; strongly acid; gradual smooth boun- 


dary. 

B2t—10 to 18 inches; very dark grayish brown (10YR 3/2) 
loam and a few sandstone fragments; moderate fine and 
medium granular structure; friable; medium acid; 
gradual smooth boundary. 

C—18 to 29 inches; brown (10YR 5/8) channery loam; 
moderate to medium granular structure to massive; 
friable; medium acid; abrupt wavy boundary. 

R—29 inches; partly weathered, brown fine grained sand- 
stone. 


Depth to sandstone or loamy shale ranges from 24 to 40 
inches. The A horizon is 6 to 12 inches thick. In some places, 
it is fine sandy loam. The B horizon is loam or clay loam 
and is 8 to 20 inches thick. 

Sibleyville soils are near Sogn and Vinland soils. They are 
deeper and contain more sand in all horizons than either 
Sogn or Vinland soils. 


Ss—-Sibleyville complex, 3 to 7 percent slopes. This 


moderately sloping mapping unit occurs on a landscape 
of convex side slopes and narrow ridges. Areas range 
from 8 to 220 acres. 

This unit is about 60 percent Sibleyville soil; about 
25 percent a soil that is similar to the Sibleyville soil 
but is less than 20 inches deep over sandstone or loamy 
shale; and about 15 percent a soil that is similar to 
Sibleyville soil but has a more clayey and thicker sub- 
soil and is more than 40 inches deep over sandstone 
or loamy shale. 

Included in mapping are small areas of Martin, Vin- 
land, Gymer, Shelby, and Pawnee soils and small se- 
verely eroded areas, which are identified by spot sym- 
bols on the soil map. 

Runoff is medium, and the erosion hazard is high. 
The main concerns of management are controlling ero- 
sion and increasing fertility. 

About 60 percent of the acreage is cultivated. The 
rest is used for pasture. The pastured areas are in 
tame or native grasses. This unit is best suited to 
grasses. If cultivated, it is better suited to wheat, other 
small grain, and grain sorghum than to corn or soy- 
beans. Capability unit [Ve-2; Loamy Upland range 
site; pasture suitability group G; not assigned to a 
woodland suitability group. 

Sv—Sibleyville complex, 7 to 12 percent slopes. This 
strongly sloping mapping unit occurs on convex side 
slopes and, in some areas, on side slopes below lime- 
stone outcrops. Areas range from 10 to 70 acres. 

This unit is about 50 percent Sibleyville soil; about 
25 percent a soil that is similar to the Sibleyville soil 
but is less than 20 inches deep over sandstone or loamy 
shale; and about 15 percent a soil that is similar to 
the Sibleyville soil but has a more clayey and thicker 
subsoil and is more than 40 inches deep over loamy 
shale or sandstone. The Sibleyville soil has the profile 
described as representative of the series. In most areas 
the shallow soil and the Sibleyville soil occupy the 
higher, steeper parts of the landscape, and the deeper 
soils the lower, less steep parts. 

Included in mapping are some small areas of Vin- 
land, Martin, Pawnee, and Gymer soils, and small se- 
verely eroded areas, which are identified by spot sym- 
bols on the soil map. 

Runoff is rapid. The erosion hazard is high where 
this unit is cultivated or where pasture is overgrazed. 
The main concern of management is to maintain and 
improve stands of grass. 

Most of the acreage is used for pasture. The soils 
are best suited to grasses. Only a few small areas are 
cultivated. Capability unit VIe-1; Loamy Upland range 
site; pasture suitability group G; not assigned to a 
woodland suitability group. 


Sogn Series 


The Sogn series consists of shallow, moderately 
sloping to moderately steep soils on uplands. These 
soils formed in material weathered from limestone. 
Native vegetation is mid and tall prairie grasses. 

In a representative profile the surface layer is silty 
clay loam about 18 inches thick (fig. 8). The upper 9 
inches is very dark brown and the lower 4 inches is 
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Figure 8—Profile of Sogn silty clay loam. 


very dark grayish brown. Limestone is at a depth of 
18 inches. : 

Sogn soils are somewhat excessively drained. Avail- 
able water capacity is very low, and natural fertility 
is high. Permeability is moderate. 

The Sogn soils in Jefferson County are mapped only 
with Vinland soils. 

Representative profile of Sogn silty clay loam in an 
area of Sogn-Vinland complex, 5 to 20 percent slopes, 
1,850 feet east and 500 feet north of southwest corner 
of sec. 6, T. 11 S., R. 19 E., in native grassland: 


Al1—0 to 9 inches; very dark brown (10YR 2/2) silty clay 
loam; strong very fine and fine subangular blocky struc- 
ture; firm; many fine medium roots; neutral; clear 
boundary. 

A12—-9 to 13 inches; very dark grayish brown (10YR 3/2) 
silty clay loam and a few fragments of limestone; 
strong very fine and fine subangular blocky structure; 
firm; common fine roots; slight effervescence; moder- 
ately alkaline; clear smooth boundary. 

R—13 inches; limestone; numerous vertical cracks and 
solution channels filled with dark colored soil material. 


The A horizon ranges from very dark brown to very dark 


grayish brown. The limestone ranges from thick, massive 
layers to thin, broken ledges that are interbedded with shale. 

Sogn soils are near Oska, Sibleyville, and Vinland soils. 
They are shallow over limestone, and Vinland soils are 
shallow over shale. Sogn soils contain less sand than Sibley- 
ville soils in all horizons. They are not so deep over lime- 
stone as Oska soils, 

Sw—Sogn-Vinland complex, 5 to 20 percent slopes. 
This moderately sloping to moderately steep mapping 
unit is somewhat excessively drained. It is about 55 
percent Sogn soil, 30 percent Vinland soil and 15 per- 
cent Martin, Oska, and Sibleyville soils. Each soil 
occurs as a narrow band on the landscape. All formed 
in material weathered from interbedded shale and 
limestone. Areas are 100 to 800 feet wide and 500 feet 
to several miles long. 

Runoff is medium to rapid. The main concern of 
management is to maintain and improve native vege- 
tation. 

Most areas are used for pasture. The vegetation is 
about 50 percent mid and tall native grasses. The rest 
is a less desirable grass species and woody plants. The 
soils are not suited to cultivated crops. Capability unit 
Vie-2; Sogn soil in Shallow Limy range site, Vinland 
soil in Loamy Upland range site; pasture suitability 
group H; not assigned to woodland suitability group. 


Vinland Series 


The Vinland series consists of shallow, moderately 
sloping to steep soils on uplands. These soils formed 
in material weathered from silty shale. Native vege- 
tation is tall prairie grasses. 

In a representative profile the surface layer is very 
dark grayish brown silty clay loam about 8 inches 
thick. The subsoil is dark brown, friable silty clay 
loam about 4 inches thick. The underlying material is 
pale brown silty clay loam. Olive brown and yellowish 
brown weathered shale is at a depth of 16 inches. 

Vinland soils are somewhat excessively drained. 
Available water capacity is low, and natural fertility 
is moderate. Premeability is moderate. 

Representative profile of Vinland silty clay loam in 
an area of Vinland complex, 7 to 15 percent slopes, 
1,950 feet east and 500 feet south from northwest 
corner sec. 29, T. 10 8., R. 18 E. in native grass: 

Al—O to 8 inches; very dark grayish brown (10YR 38/2) 


silty clay loam; moderate medium and fine granular 
structure; friable; medium acid; gradual smooth boun- 


dary. 

B2~~8 to 12 inches; dark brown (10YR 4/8) silty clay loam; 
fine and very fine subangular blocky structure; friable; 
slightly acid; clear smooth boundary. 

C—12 to 16 inches; pale brown (10YR 6/3) silty clay loam; 
highly weathered shale; some visible bedding; massive; 
firm; neutral. 

R—16 inches; olive brown (2.5Y 4/4) and yellowish brown 
(10YR 5/4) shale; bedded and dense. 


Reaction in the solum ranges from medium acid to neu- 
tral. Color in the A horizon ranges from very dark grayish 
brown to very dark brown. Colors in the C horizon are vari- 
able and are dark grayish brown, olive brown, or yellowish 
oan Depth to the underlying shale ranges from 10 to 20 
inches. 

Vinland soils are near Martin, Sibleyville, Oska, and Sogn 
soils, Vinland soils are not so deep as Martin, Oska, and 
Sibleyville soils, and they lack a B2t horizon. Vinland soils 
are shallow over shale, whereas Sogn soils are shallow over 
limestone. 
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Vc—Vinland complex, 3 to 7 percent slopes. This 
moderately sloping mapping unit occurs on side slopes, 
generally below limestone or sandstone formations. It 
is about 45 percent Vinland soil; about 30 percent a 
soil that is similar to Vinland soil but is 20 to 40 
inches deep over shale and is 30 to 45 percent clay in 
the surface layer and subsoil; and about 15 percent 
Martin soil. Areas range from 5 to 120 acres. 

Included with this unit in mapping are small areas 
of Sibleyville, Shelby, Pawnee, Sogn, and Oska soils 
and small severely eroded areas identified by spot sym- 
bols on the soil map. 

Runoff is medium, and the erosion hazard is high. 
The main concerns of management are controlling ero- 
sion and increasing fertility. 

About 65 percent of the acreage is pastured. The 
rest is cultivated. This mapping unit is best suited to 
grasses. If cultivated, it is better suited to wheat and 
other small grain than to corn or soybeans. Capability 
unit [Ve-3; Loamy Upland range site; pasture suita- 
bility group G; not assigned to a woodland suitability 
group. 

Vo—Vinland complex, 7 to 15 percent slopes. This 
strongly sloping mapping unit is on side slopes below 
limestone and sandstone formations. Areas occur 
mostly as bands 200 to 1,000 feet wide and 1,300 feet 
to 4 miles long. They range from 10 to several hundred 
acres. 

About 40 percent of this unit is Vinland soil and 
about 30 percent a soil that is similar to the Vinland 
soil but is 20 to 40 inches deep over shale and is 30 
to 45 percent clay in the surface layer and subsoil. 
The Vinland soil has the profile described as repre- 
sentative of the series. 

Included with this unit in mapping are small areas 
of Martin, Pawnee, Gymer, Shelby, Sibleyville, and 
Sogn soils and small severely eroded areas, which are 
identified by spot symbols on the soil map. 

Runoff is rapid. The erosion hazard is high in culti- 
vated areas or where pasture is overgrazed. The main 
concern of management is to maintain and improve the 
stands of grass. 

Most of the acreage is used for pasture. The grasses 
are tame or native. In some native grass areas, woody 
vegetation makes up a large part of the plant cover. A 
few areas are cultivated. This unit is best suited to 
grasses. Capability unit VIe-1; Loamy Upland range 
site; pasture suitability group G; not assigned to a 
woodland suitability group. 

Vx—Vinland-Rock outcrop complex, 20 to 40 percent 
slopes. This steep mapping unit occurs on side slopes on 
uplands. It consists of shallow soils intermingled with 
deeper soils and Rock outcrop. 

This mapping unit is about 55 percent Rock outcrop, 
about 30 percent Vinland soil, and 15 percent Martin, 
Gymer, Pawnee, Sogn, and Oska soils. The rock out- 
crop is dominantly limestone and sandstone. Flaggy 
and stony limestone fragments occur on the surface 
of other soils, generally near and down slope from the 
bedrock outcrop. The Vinland soil has a profile similar 
to the one described as representative of the series, 
but in some places the surface is flaggy or stony. 

Available water capacity is generally low. Runoff 
is very rapid. 


Most of the acreage is used for pasture. A few acres 
are used for wildlife and recreation. Most of the vege- 
tation is of the woody type, but some is annual plants 
and mid and tall prairie grasses. Capability unit 
Vile-1; Breaks range site; pasture suitability group 
H; not assigned to a woodland suitability group. 


Wabash Series 


The Wabash series consists of deep, nearly level soils 
on bottom land and terraces. These soils formed in 
clayey alluvium. Native vegetation is water-tolerant 
prairie grasses and a few deciduous trees. 

In a representative profile the surface layer is black 
silty clay loam about 19 inches thick. The subsoil is 
very dark gray and grayish brown very firm silty clay 
about 24 inches thick. The underlying material is dark 
gray and dark grayish brown heavy silty clay loam. 

Wabash soils are poorly drained to very poorly 
drained. Available water capacity and natural fertil- 
ity are high. Permeability is very slow. 

Representative profile of Wabash silty clay loam, 
1,800 feet east, 150 feet north of southwest corner of 
sec, 23, T.1158., R. 18 E, in cultivated field: 


Ap—0 to 6 inches; black (10YR 2/1) silty clay loam; weak 
fine granular structure; friable; common fine roots; 
slightly acid; abrupt smooth boundary. 

A12—6 to 19 inches; black (10YR 2/1) heavy silty clay 
loam; moderate fine and very fine subangular blocky 
structure; firm; few fine dark gray (10YR 4/1) mot- 
tles; a few worm casts; medium acid; gradual smooth 
boundary. 

B2g—19 to 88 inches; very dark gray (10YR 8/1) silty 
clay; moderate medium blocky structure; few fine dis- 
tinct yellowish brown (10YR 5/6) and strong brown 
(7.5YR 5/6) mottles; very firm; few fine black concre- 
tions; medium acid; diffuse smooth boundary. 

Bag—88 to 43 inches; grayish brown (10YR 5/2) silty clay; 
weak medium subangular blocky structure; common fine 
distinct yellowish brown (10YR 5/6) and strong brown 
(7.5YR 5/6) mottles; very firm; few fine black concre- 
tions; slightly acid; diffuse smooth boundary. 

C—43 to 80 inches; dark gray (10YR 4/1) and dark grayish 
brown (10YR 4/2) heavy silty clay loam; weak coarse 
blocky structure; common fine faint and distinct yel- 
lowish brown (10YR 5/6) and strong brown (7.5YR 
a mottles; firm; few fine black concretions; slightly 
acid. 

The A horizon ranges from silty clay to silty clay loam. 
The B horizon is silty clay or clay. The A horizon and 
upper part of the B horizon range from medium acid to 
neutral. The lower part of the B horizon and the entire C 
horizon range from slightly acid to mildly alkaline and in 
places contain a few calcium carbonate concretions. 

Wabash soils occur near Reading and Kennebec soils and 
in similar positions as Kimo soils. Wabash soils are more 
clayey throughout than Reading and Kennebec soils. They 
are clayey to a depth of more than 40 inches, whereas, Kimo 
on have a loamy C horizon at a depth of less than 40 
inches. 


We—wWabash silty clay loam. This nearly level soil 
occurs on flood plains and terraces along streams. It 
has the profile described as representative of the series. 
Slopes are 0 to 1 percent slopes. Areas range from 4 
to 940 acres. 

Included with this soil in mapping are small areas 
of Wabash silty clay and areas of Reading and Kenne- 
bec soils. 

Runoff is very slow. The hazard of wetness is mod- 
erate. The main concern of management is the removal 
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of excess water that this soil often receives from adja- 
cent uplands and streams. Drainage is needed in some 
areas where the surface is slightly depressional. 

Most of the acreage is cultivated. A few areas are 
pastured. All crops commonly grown in the county are 
well suited. Capability unit IIw-3; Clay Lowland range 
site; pasture suitability group E; woodland suitability 
group 4w. 

Wh—Wabash silty clay. This nearly level soil occurs 
on second bottoms and terraces along the larger 
streams. It has a profile similar to the one described 
as representative of the series, but the surface layer 
is a silty clay. Slopes are 0 to 1 percent. Areas range 
from 4 to 200 acres. 

Included with this soil in mapping are small areas 
of Wabash silty clay loam and areas of Judson and 
Reading soils. 

Runoff is very slow to ponded. Flooding is rare to 
oecasional. The hazard of wetness is high. The main 
concern of management is the removal of excess sur- 
face water. Because the surface layer is sticky and 
plastic when wet and hard when dry, this soil is diffi- 
cult to cultivate. 

Most of the acreage is cultivated. A few areas are 
pastured. Soybeans, grain sorghum, and wheat are bet- 
ter suited than corn or alfalfa. Capability unit IIIw-1; 
Clay Lowland range site; pasture suitability group E; 
woodland suitability group 4w. 


Planning the Use and Management 


of the Soils 


The soil survey is a detailed analysis and evaluation 
of the most basic resource of the survey area—the soil. 
It may be used to fit the use of the land, including 
urbanization, to the limitations and potentials of the 
natural resources and the environment and to help 
avoid soil-related failures in uses of the land. 

During a soil survey soil scientists, conservationists, 
engineers, and others keep extensive notes, not only 
about the nature of the soils but also about unique 
aspects of behavior of these soils in the field and at 
construction sites. These notes include observation of 
erosion, drought damage to specific crops, yield esti- 
mates, flooding, the functioning of septic systems, and 
other factors relating the kinds of soil and their pro- 
ductivity, potentials, and limitations under various 
uses and management. In this way field experience in- 
corporated with measured data on soil properties and 
performance is used as a basis for predicting soil 
behavior. 

Information in this section will be useful in apply- 
ing basic facts about the soils to plans and decisions 
for use and management of soils for crops and pasture, 
range, woodland, and many nonfarm uses, including 
building sites, highways and other transportation sys- 
tems, sanitary facilities, parks and other recreational 
developments, and wildlife habitat. From the data 
presented, the potential of each soil for specified land 
uses may be determined, soil limitations to these land 
uses may be identified, and costly failures in homes 
and other structures, because of unfavorable soil prop- 


erties, may be avoided. A site can be selected where 
the soil properties are favorable, or practices can be 
planned that will overcome the soil limitations. 

Planners and others using the soil survey can evalu- 
ate the impact of specific land uses on the overall 
productivity of the survey area or other broad plan- 
ning area, and on the environment. Both of these 
factors are closely related to the nature of the soil. 
Plans can be made to maintain or create a land use 
pattern in harmony with the natura] soil. 

Contractors can find information useful in locating 
sources of sand and gravel, road fill, and topsoil. Other 
information indicates the presence of bedrock, wet- 
ness, or very firm soil horizons that cause difficulty in 
excavation. 

Health officials, highway officials, engineers, and 
many other specialists can find useful information in 
this soil survey. The safe disposal of wastes, for ex- 
ample, is closely related to properties of the soil. Pave- 
ments, sidewalks, campsites, playgrounds, lawns, trees 
and shrubs, and most other uses of land are influenced 
by the nature of the soil. 


Crops‘ 


About 88 percent of Jefferson County is cultivated 
(11). Soybeans, grain and forage sorghum, corn for 
both grain and forage, and small grain are the chief 
cultivated crops. Alfalfa, sweetclover, vetch, sudan- 
grass, lespedeza, and red clover are grown for forage 
or cover. Most of the alfalfa used to make dehydrated 
products is grown in the Kansas River Valley. 

The loamy soils in the Kansas River Valley are well 
suited to most vegetables. In addition, they are well 
suited to irrigation, and water is available. Only a few 
acres, however, are irrigated. 

Good management maintains and improves the pro- 
ductivity of the soil. The main considerations in man- 
aging cultivated soils in the county are maintaining 
fertility, controlling erosion, and making the most 
efficient use of available water. 

Fertility can be maintained by controlling erosion, 
adding commercial fertilizer and barnyard manure, 
and managing crop residue. The kind and amount of 
fertilizer for each crop is determined by field trials, 
farmer experience, and soil tests. 

Terracing, contour farming, crop residue manage- 
ment, timely tillage, and minimum tillage help in con- 
trolling erosion. Terracing and contour farming can 
reduce water erosion and conserve rainfall on all slop- 
ing soils in the county. Erosion control is also bene- 
ficial where slopes are long and smooth. Each row 
planted on the contour provides a miniature terrace 
by holding back water and letting it soak into the soil. 
The water that is saved by terracing and contour farm- 
ing increases crop growth, which in turn adds to the 
amount of residue available to protect the soil. 

Good management of crop residue applies to all the 
soils in Jefferson County. Good management of crop 
residue maintains soil structure, increases infiltration 
of water, and helps control both water erosion and soil 
blowing. A cover of residue on the surface holds the 


“EArt J, Bonpy, conservation agronomist, Soil Conservation 
Service, helped prepare this section. 
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soil in place and reduces puddling effect of beating 
raindrops. 

Minimum tillage is only the amount of tillage needed 
to break up a surface crust, to control weeds, or to 
prepare a seedbed. Minimum tillage prevents the 
breakdown of soil aggregates and maintains more resi- 
due on the surface. 

Stripcropping can be used in control of soil blowing. 
It is generally used in combination with a good crop 
residue management program, minimum tillage, and a 
good fertility program. Stripcropping is especially ap- 
plicable to some of the nearly level soils that have a 
fine sandy loam or coarse silt loam surface layer. 

For further information about crop management, 
consult the local representative of the Soil Conserva- 
tion Service or the Extension Service. 


Capability grouping 


Capability grouping shows, in a general way, the 
suitability of soils for most kinds of crops. The groups 
are made according to the limitations of the soils when 
used for farming, the risk of damage when they are 
used, and the way they respond to treatment. The 
grouping does not take into account major and gen- 
erally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not 
take into consideration possible but unlikely major 
reclamation projects; and does not apply to rice, cran- 
berries, horticultural crops, or other crops requiring 
special management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when 
used for other purposes, but this classification is not a 
substitute for interpretations designed to show suita- 
bility and limitations of groups of soils for range, for 
forest trees, or engineering. 

In the capability system all kinds of soils are grouped 
at three levels: The capability class, the subclass, and 
the unit. These levels are defined in the following 
paragraphs: 

CAPABILITY CLASSES, the broadest groups, are desig- 
nated by Roman numerals I through VIII. The nu- 
merals indicate. progressively greater limitations and 
narrower choices for practical use, defined as follows: 


Class I soils have few limitations that restrict 
their use. 

Class IIT soils have moderate limitations that re- 
duce the choice of plants or that require moder- 
ate conservation practices. 

Class III soils have severe limitations that reduce 
the choice of plants, require special conserva- 
tion practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants, require very careful 
management, or both. 

Class V soils (none in the county) are not likely 
to erode but have other limitations, impractical 
to remove, that limit their. use largely to pasture 
or range, woodland, or wildlife. 

Class VI soils have severe limitations that make 
them generally unsuited to cultivation and limit 
their use largely to pasture or range, woodland, 
or wildlife. 


Class VII soils have very severe limitations that 
make them unsuited to cultivation and that re- 
strict their use largely to pasture or range, 
woodland, or wildlife. 

Class VIII soils and landforms (none in the coun- 
ty) have limitations that preclude their use for 
commercial crop production and restrict their 
use to recreation, wildlife, or water supply, or 
to esthetic purposes. 


CAPABILITY SUBCLASSES are soil groups within one 
class; they are designated by adding a small letter, e, 
w, 8s, or c, to the class numeral, for example, Ile. The 
letter e shows that the main limitation is risk of ero- 
sion unless close-growing plant cover is maintained; w 
shows that water in or on the soil interferes with plant 
growth or cultivation (in some soils the wetness can 
be partly corrected by artificial drainage) ; s shows 
that the soil is limited mainly because it is shallow, 
droughty or stony; and ¢, used in only some parts of 
the United States, shows that the chief limitation is 
climate that is too cold or too dry. 

In class I there are no subclasses, because the soils 
of this class have few limitations. Class V can con- 
tain, at the most, only the subclasses indicated by w, s, 
and c, because the soils in class V are subject to little 
or no erosion, though they have other limitations that 
restrict their use largely to pasture, range, woodland, 
wildlife, or recreation. 

CAPABILITY UNITS are soil groups within the sub- 
classes. The soils in one capability unit are enough 
alike to be suited to the same crops and pasture plants, 
to require similar management and to have similar 
productivity and other responses to management. Thus, 
the capability unit is a convenient grouping for mak- 
ing many statements about management of soils. Ca- 
pability units are generally designated by adding an 
Arabic numeral to the subclass symbol, for example, 
IIe-1 or IiIJe-2. Thus, in one symbol, the Roman nu- 
meral designates the capability class, or degree of 
limitation; the small letter indicates the subclass or 
kind of limitation as defined in the foregoing para- 
graph; and the Arabic numeral specifically identifies 
the capability unit within each subclass. For complete 
explanation of capability classification, see Agriculture 
alae No. 210, Land Capability Classification 
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Management by capability units 


The use and management of soils by capability units 
is suggested on the pages that follow. The names of 
the soil series represented are mentioned in the de- 
scription of each unit, but this does not mean that all 
the soils of a given series are in the unit. The capabil- 
ity unit for each soil in the county is designated in the 
Guide to Mapping Units at the back of this survey. 


CAPABILITY UNIT I-1 


This unit consists of deep, nearly level soils of the 
Judson and Reading series. These are well drained or 
moderately well drained silty soils in stream valleys 
that are not subject to damaging overflow. 

These soils are easily tilled. They have high available 
water capacity and high natural fertility. Permeability 
is moderate or moderately slow. 


JEFFERSON COUNTY, KANSAS 23 


All crops commonly grown in this county grow well 
on these soils, including field and vegetable crops, 
grasses, and trees. Minimum tillage, good management 
of crop residue, and adequate commercial fertilizer are 
needed to maintain fertility and tilth and the supply 
of organic matter. A crop rotation helps control weeds 
and insects. 


CAPABILITY UNIT Ie-1 


The unit consists of deep, nearly level and gently 
sloping soils of the Grundy, Martin and Pawnee series. 
These are somewhat poorly drained and moderately 
well drained soils on uplands. The surface layer is 
silty clay loam or clay loam, and the subsoil is silty 
clay or clay. 

These soils have high available water capacity and 
high natural fertility. Permeability is slow. Erosion 
is a slight hazard. 

All cultivated crops commonly grown in the county 
are suited. Tame and native grasses also grow well. 
Minimum tillage, terracing and contour farming, good 
management of crop residue, and adequate commercial 
fertilizer are needed to maintain fertility and tilth 
and the supply of organic matter. They are also 
needed for erosion control. 


CAPABILITY UNIT I!w-1 


This unit consists of deep, nearly level to gently 
undulating soils of the Kimo and Eudora series. These 
are somewhat poorly drained to well drained soils in 
the Kansas River Valley. They have a silt loam or 
silty clay loam surface layer. 

These soils have high available water capacity and 
high natural fertility and are easy to till. Permeabil- 
ity is moderate to slow. Wetness or ponding in low 
areas after periods of excessive rainfall and soil blow- 
ing in some areas of Eudora soils are the only man- 
agement problems. Flooding is rare but damaging. 

All crops commonly grown in this county grow well 
on these soils, including field and vegetable crops. 
Grasses and trees also grow well. Minimum tillage, 

- good management of crop residue, and adequate com- 
mercial fertilizer are needed to maintain fertility and 
tilth and the supply of organic matter. Stripcropping 
is suggested in areas where soil blowing is a problem. 
A crop rotation helps control weeds and insects. Ditches 
and land leveling are needed for drainage. 


CAPABILITY UNIT Ilw-2 


Kennebec silt loam, the only soil in this unit, is a 
nearly level, deep, well drained or moderately well 
drained soil on bottom land. It has a silt loam surface 
layer. 

This soil is easy to till. It has high natural fertility 
and available water capacity. Permeability is moder- 
ate. The major hazard is the damage to crops by floods. 

This soil is suited to all cultivated crops commonly 
grown in the county. Tame and native grasses and 
trees also grow well. 

Minimum tillage, good management of crop residue, 
and adequate commercial fertilizer are needed to main- 
tain fertility and tilth and the supply of organic mat- 
ter. Protecting crops from flooding generally is not 
feasible. 


CAPABILITY UNIT IIw-3 


The unit consists of deep, nearly level soils of the 
Wabash and Kimo series. These somewhat poorly 
drained to very poorly drained soils are on high flood 
plains and low terraces along streams. The surface 
layer is silty clay loam and the subsoil is silty clay. 

These soils have high natural fertility and available 
water capacity. Permeability is slow and very slow. 
Wetness caused by runoff from surrounding higher 
areas and flooding from large streams is the main 
management problem. The Kimo silty clay loam occurs 
along the Kansas River where the water table is high 
during periods of high flow. 

These soils are suited to all cultivated crops com- 
monly grown in the county. Tame and native grasses 
and trees also grow well. 

Minimum tillage, crop rotation, good management of 
crop residue, and adequate commercial fertilizer are 
needed to maintain fertility and tilth and the supply 
of organic matter. Diversion terraces and terraces 
constructed in adjacent upland areas are needed to 
keep water from running onto these soils. Also, drain- 
age ditches and land leveling may be needed in some 
areas. 


CAPABILITY UNIT IIs-1 


The only soil in this unit is Haig silty clay loam. This 
nearly level upland soil is deep and somewhat poorly 
drained. It has a thin silty clay loam surface layer and 
a dense silty clay subsoil. 

This soil is high in natural fertility and available 
water capacity. Wetness, caused by very slow permea- 
bility and slow runoff, makes tillage and harvest diffi- 
cult during periods of excessive rainfall. In dry years 
this soil is droughty. The erosion hazard is slight. 

This soil is suited to cultivated crops commonly 
grown in the county. Tame and native grasses also 
grow well. 

Minimum tillage, good management of crop residue, 
and an adequate and timely application of commercial 
fertilizer are needed to maintain fertility and tilth and 
the supply of organic matter. A crop rotation is desir- 
able. During some years, fall tillage is needed in order 
to prepare a desirable seedbed for early planting of 
crops. 


CAPABILITY UNIT Ille-1 


This unit consists of deep and moderately deep, 
moderately sloping soils of the Oska, Shelby, Morrill, 
and Gymer series. These are well drained or moder- 
ately well drained upland soils. The surface layer is 
clay loam, loam, silt loam, or silty clay loam, and the 
subsoil is clay loam, silty clay loam, or light silty clay. 

These soils are easily tilled. They have high natural 
fertility and moderate or high available water capac- 
ity. Permeability is slow or moderately slow. The ero- 
sion hazard is moderate to high in cultivated or over- 
Serta areas, but only slight on well managed grass- 
land. 

The soils of this unit are suited to all cultivated 
crops commonly grown in the county. They are well 
suited to tame and native grasses. Some areas of 
Gymer silt loam, 3 to 7 percent slopes, are suited to 
trees. 
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Minimum tillage, crop rotation, good management 
of residue, and adequate commercial fertilizer are 
needed to maintain fertility and tilth and the supply 
of organic matter. Terracing and contour farming are 
needed for erosion control. 


CAPABILITY UNIT Hte-2 


This unit consists of deep, moderately sloping soils 
of the Grundy, Martin, and Pawnee series. These soils 
are moderately well drained and somewhat poorly 
drained upland soils that have a silty clay loam or 
clay loam surface layer and a silty clay or clay subsoil. 

These soils have high available water capacity and 
high natural fertility. Permeability is slow. The erosion 
hazard is high in cultivated or overgrazed areas, but 
only slight on well managed grassland. 

The soils are suited to all cultivated crops commonly 
grown in the county. Tame and native grasses also 
grow well. 

Minimum tillage, crop rotation, good management 
of crop residue, and adequate commercial fertilizer are 
needed to maintain fertility and tilth and the supply 
of organic matter. Terracing and contour farming are 
needed for erosion control. 


CAPABILITY UNIT IIw-1 


Wabash silty clay, the only soil in this capability 
unit, is deep, nearly level, and very poorly drained. It 
is on large high flood plains along major streams in 
the county. 

This soil has high natural fertility and available 
water capacity. A high clay content makes cultivation 
difficult. During dry periods, this soil shrinks and many 
deep cracks form, especially when alfalfa is grown. 
The high clay content also restricts permeability. Sur- 
face runoff is very slow to ponded. In addition, runoff 
from surrounding higher areas and proximity to large 
streams result in occasional flooding. Surface drain- 
age is slow. Crops are sometimes drowned out. 

Soybeans, wheat, and grain sorghum are better 
suited to this soil than corn. Water-tolerant grasses 
are also well suited. This soil can be managed for wet- 
land wildlife habitat. 

Excess water removal is the main management prob- 
lem. A bedding system helps remove some of the water. 
Diversion terraces and terraces constructed on adja- 
cent upland areas control runoff. A crop rotation and 
good management of crop residue improve tilth. Ade- 
quate and timely application of commercial fertilizer 
is needed to maintain fertility. Tilling in fall may 
provide a more desirable seedbed. 


CAPABILITY UNIT IIIw-2 


Only Sarpy-Eudora complex, overwash, is in this 
capability unit. These nearly level soils are on flood 
plains along the Kansas River. They are deep and well 
drained to excessively drained and are sandy or silty 
throughout. : 

The soils have low to high available water capacity 
and are easy to till. Natural fertility is high. The sup- 
ply of organic matter is moderately low to low. Soil 
blowing is a moderate hazard. Flooding is rare but 
damaging. 

All crops commonly grown in this county grow well 


on these soils, including field and vegetable crops, 
grasses, and trees. Minimum tillage, green manure 
crops, adequate commercial fertilizer, and good man- 
agement of crop residue are needed to maintain fer- 
tility and the supply of organic matter. Stripcrops and 
winter cover crops are needed for control of soil 
blowing. 


CAPABILITY UNIT IVe-1 


Only Konawa complex, 4 to 10 percent slopes, is in 
this unit. It is deep and well drained and is sandy and 
loamy throughout. 

Permeability is moderate to rapid. Natural fertility 
is moderate, and available water capacity ranges from 
moderate to high. The erosion hazard is high. 

These soils are best suited to grasses and trees, but 
are suited to wheat, oats, and grain sorghum. Corn 
and soybeans grow well in some areas. 

Minimum tillage, crop rotation, good management 
of crop residue, and adequate commercial fertilizer are 
needed in cultivated areas. Also, terracing and con- 
tour farming are needed for control of erosion. 


CAPABILITY UNIT IVe—2 


Only Sibleyville complex, 3 to 7 percent slopes, is 
in this unit. It is well drained, is shallow to moder- 
ately deep, and is loamy throughout. 

Permeability is moderate. Available water capacity 
is low to moderate. Natural fertility is moderate. The 
erosion hazard is high. 

The soils of this unit are best suited to tame and 
native grasses, but are suited to wheat and other small 
grain. Minimum tillage, crop rotation, good manage- 
ment of crop residue, and adequate commercial ferti- 
lizer are needed in cultivated areas. Also, terracing 
and contour farming are needed for erosion control. 


CAPABILITY UNIT IVe-3 


This unit consists of soils of the Martin, Oska, and 
Vinland series. The soils are moderately well drained 
to somewhat excessively drained and are shallow, mod- 
erately deep, and deep. Slopes are 3 to 7 percent. The 
surface layer is silty clay loam, and the subsoil is 
silty clay loam or silty clay. 

These soils have high to moderate natural fertility. 
Available water capacity is low to high. Permeability 
is slow to moderate. The areas of shallow soils make 
this unit difficult to cultivate. The erosion hazard 
is high. 

The soils of this unit are best suited to tame and 
native grasses, but are suited to wheat and other small 
grain and to grain sorghum. Minimum tillage, crop 
rotation, good management of crop residue, and ade- 
quate commercial fertilizer are needed to maintain 
fertility and tilth and the supply of organic matter. 
Terracing and contour farming are needed in culti- 
vated areas. 


CAPABILITY UNIT 1Ve—4 
This unit consists of deep, moderately sloping, 
eroded soils of the Martin and Pawnee series. These 
are moderately well drained clayey soils on uplands. 
These soils have a low organic-matter content and 
are difficult to till. They have high natural fertility 
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and available water capacity. Permeability is slow. The 
erosion hazard is high. 

These soils are suited to wheat or other small grain, 
but are better suited to tame and native grasses. 

Minimum tillage, green manure crops, good manage- 
ment of crop residue, and adequate commercial ferti- 
lizer are needed if these soils are cultivated. Terracing 
and contour farming are needed for erosion control. 


CAPABILITY UNIT IVe-5 

Only Shelby-Pawnee complex, 8 to 12 percent slopes, 
is in this unit. These soils are deep and well drained 
to moderately well drained. The surface layer is loam 
or clay loam, and the subsoil is clay loam or clay. 

These soils have high natural fertility and available 
water capacity. Permeability is moderately slow and 
slow. The erosion hazard is high. 

These soils are well suited to tame and native 
grasses and are suited to wheat and other small grain. 
Minimum tillage, crop rotation, good management of 
crop residue, and adequate commercial fertilizers. are 
needed in cultivated areas. Also, terracing and contour 
farming are needed for erosion control. 


CAPABILITY UNIT Vle-1 


This unit consists of strongly sloping soils of the 
Sibleyville and Vinland series. These are shallow, mod- 
erately deep, and deep soils on uplands. They are mod- 
erately well drained to somewhat excessively drained. 
The surface layer is loam to silty clay loam, and the 
oeeet is loam to silty clay. The erosion hazard is 

igh. 

These soils are well suited to tame and native 
grasses. They are not suited to cultivated crops. 

Maintaining and improving the grasses are the chief 
management needs. Renovating the grasses is practi- 
cal in some areas, depending on the amount of woody 
vegetation. 


CAPABILITY UNIT Vie-2 


Only Sogn-Vinland complex, 5 to 20 percent slopes, 
is in this capability unit. These are shallow silty clay 
loams that are somewhat excessively drained. The 
available water capacity is very low and low. Natural 
fertility is moderate to high. 

These soils are best suited to native grasses. Es- 
tablishing tame grasses is possible, but is generally 
not economically feasible. The soils are not suited to 
cultivated crops. Maintaining and improving the 
grasses are the chief management needs. 


CAPABILITY UNIT VIw-1 


Only Kennebec soils, channeled, is in this unit. These 
moderately well drained to well drained, deep loamy 
soils are on narrow flood plains cut by meandering 
stream channels. They have high available water ca- 
pacity and high natural fertility. Flooding is frequent. 

These soils are well suited to trees and grasses. Be- 
cause of flooding and inaccessibility, they are not 
suited to cultivated crops. Maintaining and improving 
the grasses and the production of wood crops are the 
chief management needs. 


CAPABILITY UNIT VIIe-1 
Only Vinland-Rock outcrop complex, 20 to 40 per- 


cent slopes, is in this unit. It consists of shallow and 
moderately deep soils and many rock outcrops. It is 
excessively drained. 

Most of the acreage is used for grazing or wildlife 
habitat. The vegetation is native prairie grasses and 
trees. Trees are not well suited. The wood product is 
mostly firewood. 

Careful management is needed to protect and to in- 
crease the native prairie grasses. Pasture renovation 
is impractical. 


Yields per acre 


The average yields per acre that can be expected 
of the principal crops under a high level of manage- 
ment are shown in table 2. In any given year, yields 
may be higher or lower than those indicated in table 
2 because of seasonal variations in rainfall and other 
climatic factors. Absence of a yield estimate indicates 
that the crop is not suited to the specified soil, is not 
commonly grown on the soil, or is not commonly irri- 
gated. 

The predicted yields are based mainly on the expe- 
rience and records of farmers, conservationists, and 
extension agents. Results of field trials and demonstra- 
tions and available yield data from nearby counties 
were also considered. 

The latest soil and crop management used by many 
farmers in the county is assumed in predicting the 
yields. Yields of hay and pasture are predicted for 
varieties of grasses and legumes suited to the soil. 

The management needed to achieve the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Such management provides drainage and 
erosion control; the proper planting and seeding rates; 
suitable high-yielding crop varieties; appropriate till- 
age, including time of tillage and seedbed preparation 
and tilling when soil moisture is favorable; control of 
weeds, plant diseases, and harmful insects; favorable 
soil reaction and optimum levels of nitrogen, phospho- 
rus, potassium, and trace elements for each crop; ef- 
fective use of crop residue, barnyard manure, and 
green manure crops; harvesting crops with the small- 
est possible loss; and timely fieldwork. 

The predicted yields reflect the productive capacity 
of the soils for each of the principal crops. Yields are 
likely to increase in the future as new production 
technology is developed. The productivity of a given 
soil as compared with that of other soils, however, is 
not likely to change. 

Crops other than those shown in table 2 are grown in 
the survey area, but because their acreage is small, 
predicted yields for these crops are not included. The 
local offices of the Soil Conservation Service and the 
Cooperative Extension Service can provide information 
about the productivity and management concerns of 
the soils for these crops. 


Pasture’ 


About 42 percent of Jefferson County is grassland 
(11). Of this acreage about 18 percent, or about 62,000 
acres, is in cool-season tame grasses, such as smooth 


* EARL J. BONDY, conservation agronomist, Soil Conservation 
Service, helped prepare this section. 


26 SOIL SURVEY 


TABLE 2.—Ytelds ver acre of crops and pasture 


[All yields were estimated for a high level of management in 1974. Absence of a yield figure indicates the crop is seldom grown or is not suited] 


Soil name and map symbol Corn Grain Soybeans Winter Alfalfa Smooth 
sorghum wheat hay bromegrass 
Bu Bu Bu Bu Ton AUM! 


6.5 


Martin 
Wosets2ccehcietence dh icecesse dent eaeesetesie 80 85 35 40 8.9 5.5 
Mesos eaten ce ee tome ael teats 75 80 81 38 3.6 6.5 
§ Miigeewdecessceusosteeosenssc ose ses 50 59 24 26 2.6 4.6 
2 Mo 55 58 26 30 3.0 5.5 
85 90 35 41 4.0 6.5 
67 70 28 36 3.4 5.5 
80 85 34 40 4.0 5.5 
72 80 30 38 3.7 5.5 
51 61 23 26 2.6 4.5 
103 106 44 50 5.6 7.0 
70 80 30 35 BQ) attend 
84 88 33 40 4.5 6.0 
68 15 28 Of |Seeee eons 6.0 
Sibleyville: 
GG o 2a sue h noceke ce eeh suede Weceeee ee seeutiec 55 65 22 32 3.5 5.4 
6. 


t Animal-unit-month: The amount of forage or feed required to feed one animal unit (One cow, one horse, one mule, five sheep, or five 
goats) for a period of 30 days. . . : , — a 
? This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and behavior 


of the whole mapping unit. 
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brome, tall fescue, reed canarygrass, and orchardgrass 
(11, 21). These areas of tame grass oecur throughout 
the county. Some are entirely tame grasses, and others 
are tame and native grasses. 

The main considerations in managing these areas of 
grass are maintaining or improving the quality and 
quantity of forage, providing soil protection, and re- 
ducing water loss. Leaf development, root growth, 
flower-stalk formation, seed production, forage re- 
growth, and food storage in roots are processes in the 
development and growth of grass. All are essential if 
maximum yields of forage are to be maintained. 

The management needed to maintain a good stand of 
tame grasses is described in the following paragraphs. 

Proper stocking rate—Adjust the numbers of live- 
stock to the expected yield. Forage and feed are pro- 
vided for livestock for the entire season. As a guide, 
farmers can allow 40 pounds of forage per mature 
cow per day for continuous seasonal grazing or 35 
pounds per mature cow per day for rotation grazing. 

Grazing management.—Delay grazing in the spring 
until the soil is dry and firm to prevent trampling and 
compacting damage. Grasses are given a rest from 
grazing during their mid-summer dormancy. When 
rotation grazing is practiced, the farmer provides an 
adequate number of pastures with sufficient acreage 
in ratio to the number of livestock to allow the grasses 
to make a satisfactory recovery between each grazing. 

Water and salt.—Provide adequate water and salt at 
eras locations to result in uniform grazing of live- 
stock, 

Fertilizing—Apply the kind and amount of fertil- 
izers according to the results of soil test, field observa- 
tion, and experience. 

Mowing and controlling unwanted vegetation.—Mow 
if pasture is grazed unevenly or there is an excess of 
forage. Mowing grasses and spraying with herbicides 
controls invading trees, brush, low quality grass, and 
broadleaved weeds. 


Pasture suitability groups 


Described on the following pages are groups of soils 
that have similar potential for producing tame grasses. 
The predicted yield of total air-dry forage is given for 
each group when soils are well managed, adequately 
fertilized, and receive average rainfall. To determine 
the soils that make up each suitability group, refer to 
the Guide to Mapping Units at the back of this survey. 


PASTURE SUITABILITY GROUP A-I 


This group consists of nearly level soils on bottom 
land. These soils have a loamy surface layer and sub- 
soil. They are well drained to moderately well drained. 
They have high available water capacity and high 
natural fertility. Eudora, Kennebec, Judson, and Read- 
ing soils are in this group. 

Smooth brome, tall fescue, and orchardgrass are well 
suited. When the soils are well managed and rainfall 
is average, the expected annual yield of air-dry forage 
is about 7,500 to 9,000 pounds per acre. 


PASTURE SUITABILITY GROUP A-2 


This group consists of gently sloping to strongly 
sloping soils on upland. These soils have a loamy 


surface layer and a loamy and clayey subsoil. They are 
well drained to somewhat poorly drained. They have 
high natural fertility and moderate to high available 
water capacity. Grundy, Gymer, Martin, Morrill, Oska, 
Pawnee, and Shelby soils are in this group. 

Smooth brome, tall fescue and orchardgrass are 
suited. Reed canarygrass grows well in some areas. 
When the soils are well managed and rainfall is aver- 
age, the expected annual yield of air-dry forage is 
about 7,000 to 8,500 pounds per acre. 


PASTURE SUITABILITY GROUP B 


This group consists of nearly level to strongly slop- 
ing, sandy and loamy soils. These soils are somewhat 
excessively drained to excessively drained. They have 
low to moderate available water capacity and moderate 
to high natural fertility. Sarpy and Konawa soils are 
in this group. 

Smooth brome, tall fescue and orchardgrass are 
suited. When the soils are well managed and rainfall 
is average, the expected annual yield of air-dry forage 
is about 5,500 to 7,000 pounds per acre. 


PASTURE SUITABILITY GROUP C 


This group consists of nearly level to moderately 
sloping soils on uplands. These soils have a loamy and 
clayey surface layer and a clayey subsoil. They are 
somewhat poorly drained to moderately well drained. 
Available water capacity is high, and natural fertility 
is high. Haig soils and the eroded Martin and Pawnee 
soils are in this group. 

Tall fescue, smooth brome and reed canarygrass are 
suited. When the soils are well managed and rainfall 
is average, the expected annual yield of air-dry forage 
is about 4,500 to 6,000 pounds per acre. 


PASTURE SUITABILITY GROUP E 


The nearly level soils of this group are on bottom 
land. They have a loamy and clayey surface layer and 
a clayey subsoil. These soils are somewhat poorly 
drained to very poorly drained. They receive additional 
moisture from the runoff of nearby uplands and from 
flooding. They have high natural fertility and available 
water capacity. Kimo and Wabash soils are in this 
group. 

Reed canarygrass, tall fescue, and smooth brome are 
suited. When the soils are well managed and rainfall 
is average, the expected annual yield of air-dry forage 
is about 5,500 to 7,500 pounds per acre. 


PASTURE SUITABILITY GROUP G 


This group consists of moderately sloping to strongly 
sloping soils on uplands. These soils range from shallow 
to deep. They have a loamy surface layer and a loamy 
to clayey subsoil. They are well drained to somewhat 
excessively drained. Natural fertility is moderate. 
Available water capacity is low to moderate. Sibleyville 
and Vinland soils are in this group. 

Smooth brome, tall fescue, and orchardgrass are 
suitable tame grasses. Some areas of the Vinland 
complex, 7 to 15 percent slopes, can feasibly be cleared 
of trees and seeded to tame grasses. When the soils 
are well managed and rainfall is average, the expected 
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annual yield of air-dry forage is about 4,500 to 6,000 
pounds per acre. 


PASTURE SUITABILITY GROUP H 


The moderately sloping to steep soils of this group 
are on uplands. These soils are shallow over limestone 
or shale. They have a silty clay loam surface layer. 
They are somewhat excessively drained. Natural fer- 
tility is moderate to high. Available water capacity is 
very low to low. Sogn and Vinland soils are in this 
group. 

The soils are generally not seeded to tame grass 
because of the difficulty in establishing and maintaining 
a good stand. Smooth brome, tall fescue, or orchard- 
grasses are suited to areas where seeding to tame grass 
is feasible. 


Range’ 


Approximately 24 percent of Jefferson County, or 
86,000 acres, is range (11). Some of the range is 
mowed annually for native hay production. About 15 
percent of the acreage is producing near its potential. 
The rest is supporting less desirable grasses, trees, 
shrubs, and broadleaf weeds and producing much 
below the potential in livestock forage. 

Large areas that once supported a plant community 
chiefly of tall warm-season grasses, including big blue- 
stem, indiangrass, little bluestem, and switchgrass, now 
support an abundance of less desirable cool-season 
grasses, such as Kentucky bluegrass, Scribner panicum, 
and sedges. These areas are locally referred to as “blue- 
grass pastures.” This change is the result of over- 
grazing year after year during the summer when 
warm-season plants are growing. Gradually the warm- 
season plants are weakened and are replaced by cool- 
season plants, which grow mostly early in spring or 
late in fall. Trees and brush have invaded the grass- 
land where it has been overgrazed. 

Grazing management is needed if these areas of 
range are to be restored. Control of brush may be 
needed if woody species are seriously competing with 
grasses for sunlight and moisture. 


Range sites and condition classes 


Management of range requires knowledge of the 
soils, the combinations of plants that can be produced, 
and the effects of grazing on the different kinds of 
plants. 

There are many differences in the soils and the 
climate of Jefferson County. For this reason, different 
kinds of range, or range sites, are recognized. 

Over the centuries, a mixture of plants best adapted 
to each range site has developed. This group of plants 
is called the potential or climax plant community for 
the site. The climax plant community differs slightly 
from year to year, but the kinds and amounts of plants 
remain about the same if the site is well managed. 

The original mixture of plants is so well suited to 
the soil and the climate of the range site that other 
kinds of plants cannot invade unless the site is dis- 


* HARLAND E, DIETZ, range conservationist, Soil Conservation 
Service, prepared this section. 


turbed. So consistent is the relation between plants, 
climate, and soils that the climax plant community 
can be accurately predicted if the soil and climate are 
identified. 

Repeated overgrazing or plowing results in changes 
in kinds, proportions, or amounts of climax plants in 
the plant community. Depending on the kind and 
degree of disturbance, some plants increase and others 
decrease. If disturbance is severe, plants that are not 
part of the climax plant community may invade, Plant 
response to grazing depends on the kind of grazing 
animal, the season of use, and how closely the plant 
is grazed. Under good management, the climax plant 
community is gradually reestablished on disturbed sites 
unless the soils have been seriously eroded. 

Range condition is a term that compares the present 
plant community with the climax plant community for 
the range site. The more nearly the present kinds and 
amounts of plants are like the climax plant mixture, 
the better the range condition. 

Range condition provides an index to changes that 
have taken place in the plant community. More im- 
portant, range condition is a basis for predicting the 
kind and amount of change in the present plant com- 
munity that can be expected under planned range 
management. Thus, the range condition indicates the 
nature of the present plant community, whereas the 
climax cover for the range site represents a goal 
toward which range management can be directed. 

To indicate the degree to which the vegetation on a 
range site has deteriorated from its potential, four 
classes of range condition are recognized. Range con- 
dition is excellent if 76 to 100 percent of the present 
vegetation is of the same composition as the original, 
or climax, vegetation for the site; good if the percent- 
age is 51 to 75; fair if 26 to 50; and voor if less than 
25. 

Knowledge of the climax plant community and the 
present plant community as related to the potential is 
important in management planning. Such information 
is the basis for selecting management objectives, 
designing grazing systems, managing for wildlife, 
determining potential for recreation, and rating water- 
shed conditions. 

Any management objective on range must provide 
a plant cover that adequately protects or improves the 
soil and water resources and meets the needs of the 
operator. It usually involves maintaining or increasing 
desirable plants and restoring a degraded plant com- 
munity to near climax condition. Sometimes, however, 
a plant cover somewhat below climax is more suitable 
for specific grazing needs, provides better wildlife 
habitat, or furnishes other benefits and still protects 
soil and water resources. 

On the following pages, the range sites of Jefferson 
County are described and the climax plants are listed 
for each site. Plant species most likely to invade are 
also mentioned. In addition, an estimate of the poten- 
tial annual production of air-dry vegetation is indicated 
for each site. The range site for each soil in the 
county is listed in the Guide to Mapping Units at the 
back of this soil survey. 


JEFFERSON COUNTY, KANSAS 29 


BREAK RANGE SITE 


This steep site is on uplands. The soil is shallow over 
limestone and shale. Vinland-Rock outcrop complex, 
20 to 40 percent slopes, is the only mapping unit on 
this range site. 

The climax plant community is approximately— 


Percent composition 


by weight 
Side-oats grama —~___.__.---_--_-_- 5 25 
Little bluestem _________________--_-_-_-_____ 25 
Plains: muhly 2-22-02 s-cscees ese seGe 10 
Big bluestem ___--___--__________ ee 10 
Switchgrass ______.____-_-__-_-_ ee 5 
Tall dropseed ___-_____-______-___-------_--_ 5 
Wall with grass: 22-2. ne es ee 5 
Jersey-tea ---- 5 
Prairie-clover ~.-_.___--.---_._--_-----__-___ 5 
Woody plants _._-._.._____ 5 


Continuous overgrazing causes changes in the climax 
plant community. The more preferred plants, chiefly 
big bluestem, little bluestem, plains muhly, switchgrass, 
and Jersey-tea, are selectively grazed by livestock. If 
repeatedly overgrazed, these plants are weakened and 
gradually decrease in abundance. Less preferred plants, 
such as side-oats grama, tall dropseed, and western 
ragweed, increase. 

If the site is overgrazed for many years, the vege- 
tation often degenerates to predominantly Kentucky 
bluegrass, annual bromegrass, silver bluestem, western 
ragweed, annual broomweed, and woody plants. 

If this site is in excellent condition, the average 
annual yield of air-dry herbage is 4,000 pounds per 
acre in years of favorable moisture and 2,000 pounds 
per acre in years of unfavorable moisture. 


CLAY LOWLAND RANGE SITE 


This site is on bottom land. The soils are nearly level 
to slightly depressional, deep, and somewhat poorly 
drained to very poorly drained. They receive additional 
moisture during periods of flooding. Typically they 
have a silty clay loam or silty clay surface layer and a 
silty clay subsoil. The subsoil is slowly to very slowly 
permeable and impedes root penetration. Available 
water capacity is high. Kimo and Wabash soils are 
on this site. 

The climax plant community is approximately— 


Percent composition 


by weight 
Prairie cordgrass _______--_------------------ 30 
Eastern gamagrass ____.____-__--_----------- 15 
Big bluestem ____-______--_--------------_--- 15 
Indiangrass 2.222 20 ec ee seeeg eens 10 
Switchprass: 222-022). = oe cee eee 5 
Canada wildrye and Virginia wildrye — 5 
Tall dropseed 3 
Carex —_.-_--__--.- 2 
Maximilian sunflower F 3 


Woody plants 


Under prolonged overgrazing, the taller grasses, 
chiefly prairie cordgrass, eastern gamagrass, big blue- 
stem, indiangrass, and switchgrass, decrease in amount. 
Such plants as side-oats grama, carex, and tall dropseed 
increase in abundance. Palatable forbs, such as maxi- 
milian sunflower, wholeleaf rosinweed, and Illinois 
bundleflower, also decrease when the site is subjected 
to continuous overgrazing. Louisiana sagewort, Bald- 


win ironweed, western ragweed, and tall goldenrod 
occur in the climax plant community in only minor 
amounts, but increase rapidly when the site is over- 
grazed. If the site has been overgrazed for many years, 
the vegetation is predominantly bluegrass, seacoast 
sumpweed, tall goldenrod, and tall dropseed. 

Woody plants occur on the site and increase in 
abundance with overgrazing. Common woody species 
are oak, elm, cottonwood, ash, and hackberry. 

If this site is in excellent condition, the average 
annual yield of air-dry herbage is 9,000 pounds per 
acre in years of favorable moisture and 5,000 pounds 
per acre in years of unfavorable moisture. 


CLAY UPLAND RANGE SITE 


This site is on uplands. The soils are nearly level to 
moderately sloping and have a thin loamy or clayey 
surface layer and a clayey subsoil. They have a high 
available water capacity and are slowly or very slowly 
permeable. When rainfall is below normal, they are 
droughty. Haig soils and the eroded Martin and Pawnee 
soils are on this site. 


The climax plant community is approximately— 


Percent composition 


by weight 
Big bluestem _____--._-_--_. 25 
Little bluestem __.-__.------ 20 
Indiangrass _.-_-_____-_____-__-_---_-----_ +--+ 15 
Switchgrass —~______--___ 15 
Side-oats grama ____ 5 
Tall dropseed ______ 5 
Compassplant ______ 5 
Leadplant ________-_-_-_ 5 
Missouri goldenrod ~_-___._____________ 3 
Western ragweed _____-_--_o 2 


Continuous overgrazing causes changes in the climax 
plant community. The more preferred plants, chiefly 
big bluestem, little bluestem, indiangrass, switchgrass, 
compassplant, and leadplant, are selectively grazed by 
livestock. If repeatedly overgrazed, these plants are 
weakened and gradually decrease in abundance. Less 
preferred plants, for example, side-oats grama, tall 
dropseed, Missouri goldenrod, and western ragweed, 
increase. 

If the site is overgrazed for many years, the vege- 
tation often degenerates to predominately Kentucky 
bluegrass, tall dropseed, annual three-awn, western 
ragweed, and annual broomweed. 


If this site is in excellent condition, the average 
annual yield of air-dry herbage is 6,000 pounds per 
acre in years of favorable moisture and 2,500 pounds 
per acre in years of unfavorable moisture.. 


LOAMY LOWLAND RANGE SITE 


This range site is on bottom land and terraces along 
rivers and major streams throughout the county. The 
deep alluvial soils are nearly level and have a loamy 
surface layer and subsoil. They have moderate to 
moderately slow permeability and a high available 
water capacity. They receive extra moisture from the 
runoff of adjacent sites and from floods or a high 
water table. Eudora, Kennebec, Judson, and Reading 
soils are on this site. 


The climax plant community is approximately— 
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Percent composition 


by weight 
Big bluestem ______--_-..--------------------- 35 
DG ATB YASS eee emunucnseemGaeS 15 
Switchgrass ______--_----_--------- 5 
Prairie cordgrass ____---- 10 
Eastern gamagrass 10 
Little bluestem __ 5 
Tall dropseed ____.__ 3 
Maximilian sunflower 5 
OBRTOS ccacoaedeescemese = 2 
Woody plants <2... 23 se en 10 


Under prolonged overgrazing, the taller grasses, for 
example big bluestem, indiangrass, eastern gamagrass, 
and prairie cordgrass, decrease in amount. Such plants 
as tall dropseed, purpletop, sedges, and woody plants 
increase in abundance. Palatable forbs, maximilian sun- 
flower, compassplant, and wholeleaf rosinweed, also 
decrease when the site is continuously overgrazed. 
Heath aster, Baldwin ironweed, and tall goldenrod 
occur in the climax plant community in only minor 
amounts, but increase when the site is overgrazed. Sites 
overgrazed for many years may deteriorate until the 
vegetation is mainly tall dropseed, Kentucky bluegrass, 
purpletop, buckbrush, and ironweed. 

Woody plants are common on the site, especially 
along stream channels and frequently flooded areas. 
They increase in abundance with overgrazing. Common 
woody species are cottonwood, elm, oak, sycamore, and 
buckbrush. 

If this site is in excellent condition, the average 
annual yields of air-dry herbage is 10,000 pounds per 
acre in years of favorable moisture and 6,000 pounds 
per acre in years of unfavorable moisture. 


LOAMY UPLAND RANGE SITE 


This site ig on uplands. The soils are deep to shallow 
and gently sloping to moderately steep. They have a 
loamy surface layer and a loamy or a clayey subsoil. 
They are moderately to slowly permeable. They have 
low to high available water capacity and provide ample 
room for root growth. Gymer, Martin, Morrill, Oska, 
Pawnee, Grundy, Vinland, Shelby and Sibleyville soils 
are on this range site. 

The climax plant community is approximately— 


Percent composition 


by weight 
Big bluestem ____-----.----------------~----- 30 
Little bluestem. 2<-.=- 2.22 oss eee nests 20 
Indiangrass ___------------------------------ 15 
Switchgrass ___.-_-_----------~----+-------- 10 
Side-oats grama .--———-—--___-+--------++-+- 5 
Sedges? 22 eh eee Se 2 
Tall dropseed .__-_----------~---------~-----+-- 5 
Compassplant __.--_.------------------------ 5 
Lesdplant) 22-2222) ne ee 5 
Louisiana sagewort __-._--------------------- 3 


Continuous overgrazing causes changes in the climax 
plant community. The more preferred plants, chiefly 
big bluestem, indiangrass, little bluestem, and switch- 
grass, are selectively grazed by livestock. If repeatedly 
overgrazed, these plants are weakened and gradually 
decrease in abundance. Among the plants that increase 
are side-oats grama, tall dropseed, purpletop, Scribner 
panicum, western ragweed, and Louisiana sagewort. 

If the site is overgrazed for many years, the vege- 
tation often degenerates to predominately Kentucky 


bluegrass, tall dropseed, sedges, goldenrod, Osage 
orange, and buckbrush. 

If this site is in excellent condition, the average 
annual yield of air-dry herbage is 7,000 pounds per 
acre in years of favorable moisture and 4,000 pounds 


per acre in years of unfavorable moisture. 


SANDY LOWLAND RANGE SITE 

This range site, the Sarpy soil, is on the flood plain 
along the Kansas River. This soil is deep and nearly 
level. It has a loamy fine sand surface layer and fine 
sand substratum. Permeability is very rapid. Available 
water capacity is low, but some additional moisture 
is available from the water table. 

The climax plant community is approximately— 


Percent composition 


by weight 
Big’ bluestem 2... 22 2 Se kc 20 
Indiangrass _____________--_-_-____------------ 10 
Swittherass oo 15 
Little bluestem ____--____--.----_--_--------- 10 
Canada wildrye ___________-________ 5 
Scribner panicum __-___ 5 
Purpletop __._______ 5 
Illinois bundleflower _ 5 
Tall goldenrod ______ 5 


Louisiana sagewort ____ - § 
Woody plants _-.._.--___-_--_--_--____--__-__ 20 

Under prolonged overgrazing, the taller grasses, 
chiefly big bluestem, indiangrass, switchgrass, and lit- 
tle bluestem, decrease in amount. Such plants as pur- 
pletop, sand paspalum, purple lovegrass, blue grama, 
and sand dropseed increase in abundance. Louisiana 
sagewort, western ragweed, and goldenrod occur in 
the climax plant community in only minor amounts, 
but increase when the site is overgrazed. Woody plants, 
chiefly willow, elm, and cottonwood, eventually domi- 
nate the vegetation if the site is mismanaged for many 
years. 

If this site is in excellent condition, the average 
annual yield of air-dry herbage is 7,000 pounds per 
acre in years of favorable moisture and 5,000 pounds 
per acre in years of unfavorable moisture. 


SAVANNAH RANGE SITE 


This site, the Konawa soil, is on uplands. This soil 
is sloping, deep, and well drained. Typically it has a 
fine sandy loam surface layer and sandy clay loam 
subsoil. Permeability is moderate and available water 
capacity is moderate to high. 

The climax plant community is approximately— 


Percent composition 
by weight 
Big bluestem ______-_-_________-____--_--_-_- 
Little bluestem ___--.--_---_--_-_______-.___- 
Indiangrass __ 
Switchgrass _ 


Rosette panicum 
Tickclovers 


The climax vegetation is savannah, consisting of an 
open or scattered stand of blackjack oak, red oak, and 
hickory, and an understory of tall grasses and forbs. 
Under prolonged overgrazing, the taller grasses, chiefly 
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big bluestem, little bluestem, switchgrass, and indian- 
grass, decrease in amount. Such plants as purpletop, 
sedges, rosette panicum, and woody species increase 
in abundance. 

Continuous overgrazing for many years may result 
in a plant community of dense stands of woody plants 
and a sparse understory of Kentucky bluegrass, sedges, 
broomsedge bluestem, and purpletop. 

If this site is in excellent condition, the average 
annual yield of air-dry herbage is 5,500 pounds per 
acre in years of favorable moisture and 3,500 pounds 
per acre in years of unfavorable moisture. 


SHALLOW LIMY RANGE SITE 


This site, the Sogn soil, is on uplands. This soil is 
sloping to moderately steep and somewhat excessively 
drained. The loamy surface layer is only 4 to 20 inches 
thick over limestone, Plant roots are limited in most 
places. 

The climax plant community is approximately— 


Percent composition 
by weight 


Side-oats grama __._-_-____---__.___.----____ 
Little bluestem _-_.--__..-----_____ 

Plains muhly _____ 

Big bluestem —___ 
Switchgerass 
Tall dropseed 22 oe ee 
Fall witchgrass ~-.--_-_------______--__--___ 
Jersey-tea 
Prairie-clover _.-_-____-_-__ 

Woody plants... ne 

Under continuous overgrazing, the more preferred 
plants, such as side-oats grama, big bluestem, little 
bluestem, plains muhly, switchgrass, and Jersey-tea, 
are selectively grazed by livestock. If repeatedly over- 
grazed, these plants are weakened and gradually 
decrease in abundance. Less preferred plants, for ex- 
ample, tall dropseed, and western ragweed, increase 
in amount. 

It the site is overgrazed for many years, the vege- 
tation often degenerates to predominantly Kentucky 
bluegrass, annual bromegrass, silver bluestem, western 
ragweed, and annual broomweed. 

If this site is in excellent condition, the average 
annual yield of air-dry herbage is 4,000 pounds per 
acre in years of favorable moisture and 2,000 pounds 
per acre in years of unfavorable moisture. 


Woodland 


About 40,700 acres is wooded in Jefferson County 
(21). This acreage represents about 11 percent of the 
total land area. About 95 percent of the woodland is 
grazed. 

Approximately 80 percent of the woodland is on 
uplands, mostly in the southern part of the county. 
The rest is scattered in areas on bottom land along 
streams. 

The upland woodland is an oak-hickory association 
and an understory of grasses (16), which is commonly 
referred to as savannah. Hickory, oak, elm, ash, osage 
orange, sumac, and buckbrush are the dominant woody 
plants. Little and big bluestem are the dominant 
grasses. The rest of the grass yield is produced by 


indiangrass, sedges, switchgrass, Virginia wildrye, 
rosette panicum, and a variety of lesser species. The 
total herbage yield, by types of vegetation, ranges 
according to the percentage of tree canopy cover. If 
the canopy cover is 0 to 25 percent, trees produce 10 
to 25 percent of the total herbage yield. If the canopy 
cover is 76 to 100 percent, they produce 90 to 100 
percent of the total herbage yield. 

The bottom land woodland is a lowland plains hard- 
wood association (16), chiefly ash, cottonwood, elm, 
willow, sycamore, bur oak, soft maple, black walnut, 
hackberry, hickory, boxelder and smaller woody plants. 
Stands of cottonwood and willow are dominant in the 
Kansas River Valley. Elm, ash, and cottonwood are 
dominant in the Delaware River Valley. Along the 
tributaries of these rivers, stands are dominantly elm, 
ash, black walnut, and hackberry. 


Woedland management and productivity® 


Table 3 contains information useful to woodland 
owners or forest managers planning use of soils for 
wood crops. Mapping unit symbols for those soils 
suitable for wood crops are listed alphabetically by 
soil name, and the ordination symbol for each soil is 
given. All soils having the same ordination symbol 
require the same general management and have about 
the same potential productivity. 

The first part of the symbol, a number, indicates 
the potential productivity of the soils for important 
trees. The number 1 indicates very high productivity ; 
2, high; 3, moderately high; 4, moderate; and 5, low. 
The second part of the symbol, a letter, indicates the 
major kind of soil limitation. The letter x indicates 
stoniness or rockiness; w, excessive water in or on 
the soil; ¢, toxic substances in the soil; d, restricted 
root depth; c, clay in the upper part of the soil; s, 
sandy texture; f, high content of coarse fragments in 
the soil profile; and 7, steep slopes. The letter o indi- 
cates no significant limitations or restrictions. If a soil 
has more than one limitation, priority in designating 
the limitation class is in the order mentioned—x, w, t, 
d, c, s, f, and r. 

In table 3 the soils are also rated for a number of 
factors to be considered in management, The ratings 
of slight, moderate, and severe indicate the degree of 
the major soil limitations. 

Ratings of the hazard of erosion indicate the risk of 
loss of soil in well-managed woodland. The risk is 
slight if the expected soil loss is small, moderate if 
some measures are needed to control erosion during 
logging and road construction; and severe if intensive 
management or special equipment and methods are 
needed to prevent excessive loss of soil. 

Ratings of equipment limitation reflect soil charac- 
teristics and conditions that restrict use of the equip- 
ment generally needed in woodland management or 
harvesting. A rating of slight indicates that use of 
equipment is not limited to a particular kind of equip- 
ment or time of year; moderate indicates a short 
seasonal limitation or a need for some modification 
in management or equipment; severe indicates a sea- 


* RICHARD W. FENWICK, soil scientist, Soil Conservation Serv- 
ice, helped prepare this section. 
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TABLE 3.—Woodland management and productiwity 


[Only the soils suitable for production of commercial trees are listed in this table. Absence of an entry in a column means the information 
wag not available] 


Gai Management concerns Potential productivity 
rdi- 
Soil name and nation Trees to plant 
map symbol symbol | Erosion Equip- Seedling Wind- Site 
hazard ment mortality throw Important trees index 
limitation hazard 
Eudora 
Le cee pera ee 20 Slight Slight Slight Slight Eastern cottonwood. - - 105 | Eastern cottonwood, 
American sycamore__.. 105 American sycamore, 
Hackberry._......_-.-|-------- black walnut. 
Black walnut_...--.--.]-------- 
Gréenash: w22s2ncnccs2(eacasces 
Judson: 
JUSsse-cescusussed 2e Slight Slight Slight Slight Black walnut_.______- 73 | Black walnut, 
White oak. 3 once |etcccees eastern cottonwood, 
Northern red oak..-.__|_------- green ash. 
Kennebec: 
Kb, ! Kev.0s0n0-- 20 Slight Slight Slight Slight Black walnut__._.___- 79 | Black walnut, bur oak, 
ce ee 63 hackberry, 
Hackberry.......-....|-------- green ash, 
Green ash____...-_..-/.-.-.--- eastern cottonwood, 
Eastern cottonwood ___|.--._.-- American sycamore. 
Kimo 
Kitieass2encecs.2 4 30 Slight Moderate | Moderate | Slight Eastern cottonwood ___ 90 | Eastern cottonwood, 
White oak_____._____- 62 green ash, 
Northern red oak._____]-------- American sycamore. 
Hackberry..__________]----__-- 
Green ash occu) aene een 
1 Ko: 
Kimo part.___.. 80 Slight Moderate | Moderate | Slight Eastern cottonwood. ._ 90 | Eastern cottonwood, 
White oak_______-2_L- 62 green ash, 
Northern red oak..____]-------- American sycamore, 
Hackberry._.__.._____]-------- pecan. 
Greer ash...._._______|-------- 
Eudora part__..- 20 Slight Slight Slight Slight Eastern cottonwood. ._ 105 | Eastern cottonwood, 
American sycamore_.__. 105 American sycamore, 
Hackberry........_..-]-------- black walnut. 
Black walnut_________|-------- 
Green ash______._._..J_.-_---- 
Konawa 
TREE lene cr 30 Slight Slight Slight Slight Black walnut________- 68 | Black walnut, 
Black oak_______-____- val hackberry, 
Hackberry oo .c onan | anc nc ane green ash. 
Green ash.__....._.__]-------- 
Reading 
RéewcAssececuhece 20 Slight Slight Slight Slight Black walnut. _.__---- 73 | Black walnut, 
Hackberry 69 green ash, 
Bur oak. 2-2-2 eee 60 hackberry, 
Shagbark hickory_____ 62 American sycamore, 
Southern red oak..____)-------- eastern cottonwood. 
Sarpy: 
1Sb: 
Sarpy part_____- 5s Slight Slight Severe Slight Eastern cottonwood... 60 | Eastern cottonwood, 
black willow. 
Eudora part....-- 20 Slight Slight Slight Slight Eastern cottonwood . __ 105 | Eastern cottonwood, 
American sycamore____ 105 American sycamore, 
Hackberry _.......-.---|-------- black walnut. 
Black walnut.......--|.------- 
Green ash____________|-------- 
Wabash 
Wezsssaeccsssiasen 4w Slight Moderate | Moderate | Moderate | Pin oak____________-- 75 | Pin oak, green ash, 
eastern cottonwood. 
Wilvkencossetdaucts 4w Slight Moderate | Severe Moderate | Pin oak______-.--___- 75 | Pin oak, green ash, 
eastern cottonwood. 


1 This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and behavior 
of the whole mapping unit. 
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sonal limitation,.a need for special equipment or man- 
agement, or a hazard in the use of equipment. 

Ratings for seedling mortality indicate the degree to 
which the soil affects expected mortality of planted 
tree seedlings when plant competition is not a limiting 
factor. The ratings are for seedlings from good planting 
stock that are properly planted during a period of 
sufficient rainfall. A rating of slight indicates that the 
expected mortality of the planted seedlings is less than 
25 percent; moderate, 25 to 50 percent; and severe, 
more than 50 percent. 

Considered in the ratings of windthrow hazard are 
characteristics of the soil that affect the development 
of tree roots and the ability of soil to hold trees firmly. 
A rating of slight indicates that trees in wooded areas 
are not expected to be blown down by commonly occur- 
ring winds; moderate, that some trees are blown down 
during periods of excessive soil wetness and strong 
winds; and severe, that many trees are blown down 
during periods of excessive soil wetness and moderate 
or strong winds. 

The potential productivity of merchantable trees on 
a soil is expressed as site index. This index is the 
average height, in feet, that dominant and codominant 
trees of a given species attain in a specified number of 
years. The site index applies to fully stocked, even- 
aged, unmanaged stands. Site indexes are based on 
recognized site index curves for upland oaks (14) and 
cottonwood (6). 

Trees to plant are those that are suitable for com- 
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ne wood production and suitable for the soils 
20). 


Wildlife’ 


Soils directly affect the kind and amount of vege- 
tation that is available to wildlife as food and cover, 
and they affect the development of water impound- 
ments. The kind and abundance of wildlife that popu- 
late an area depend largely on the amount and distri- 
bution of food, cover, and water. If any one of these 
elements is missing, inadequate, or inaccessible, wild- 
life will be scarce or will not inhabit the area. 

If the soils have the potential, wildlife habitat can 
be created or improved by planting appropriate vege- 
tation, by properly managing the existing plant cover, 
and by fostering the natural establishment of desirable 
plants. 

In table 4 the soils in the survey area are rated 
according to their potential to support the main kinds 
of wildlife habitat in the area. This information can 
be used in— 


1. Planning the use of parks, wildlife refuges, 
nature study areas, and other developments 
for wildlife. 

Selecting soils that are suitable for creating, 
improving, or maintaining specific elements of 
wildlife habitat. 


7Loyp G. WILSON, biologist, Soil Conservation Service, helped 
prepare this section. 


TABLE 4.—Waildlife habitat potentials 


{See text for definitions of ‘‘good,” “fair,”’ “poor,” and “‘very poor.” Absence of an entry indicates the soil was not rated] 


Potential for habitat elements 


Potential as habitat for— 


Soil name 
and map Grain | Grasses | Wild Hard- | Conif- et- | Shallow] Open- | Wood- | Wet- | Range- 
symbol and and herba- | wood erous | Shrubs land water land land land land 
seed | legumes] ceous trees | plants plants | areas wild- wild- wild- wild- 
crops plants life life life life 
Eudora 
HE Ca auc ceceecen sce Good Good Good Good Good Good Poor Poor Good Good Poor |.------- 
Grundy 
Gb; Gesc. ccc e2c5use Fair Good Fair Good Good Good Fair Poor Fair Good Poor Fair 
Gymer 
GYeox eo ckeche steed Fair Good Fair Good Good Good Poor Very Fair Good Very Fair 
poor. poor. 
Haig: 
Tee see eee Good Fair Fair Fair Poor |-...-.-- Good Good Fair Fair Good |eoenese 
Judson 
JU ccctowtectetusce Good Good Good Good Good |--.------ Poor Poor Good Good Poor |geeucses 
Kennebec: 
KbRctecaesacecsecee Good Good Good Good Good |_---_--- Poor Poor Good Good Poor |{__-_---- 
A KGe co et ce eee cawe Poor Poor Good Good Good |___-.-_- Poor Poor Poor Good Poor |_.._.--- 
Kimo: 
KiMeecenicc sccm sie sce Good Good Good Fair Fair Fair Good Good Good Fair Good ]-------- 
1 Ko: 
Kimo part__.-__.-- Good Good Good Fair Fair Fair Good Good Good Fair Good |_..----- 
Eudora part._.---- Good Good Good Good Good Good Poor Poor Good Good Poor |__...--- 


See footnote at end of table. 
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TABLE 4.—Wildlife habitat potenitals—Continued 


Potential for habitat elements 


Potential as habitat for— 


Soil name 
and map Grain | Grasses; Wild Hard- | Conif- Wet- |Shallow] Open- | Wood- | Wet- | Range- 
symbol and an herba- | wood erous | Shrubs | land water land land land land 
seed |legumes| ceous trees plants plants areas wild- wild- wild- wild- 
crops plants life life life life 
Konawa 
INKVE ot ceeecoeseooe Fair Good Good Good Good Good Poor Very Good Good Very Good. 
poor. poor 
Martin: 
Mb, Me, ! Mh__.___- Fair Good Good |_.--.._- Good Good Poor Very Good j....--.. Very Good. 
poor. poor. 
1 Mo: 
Martin part_______ Fair Good Good }j.____-_- Good Good Poor Very Good |____---- Very Good. 
poor. poor. 
Oska part______._- Fair Good Good Fair Fair Good Poor Very Good |_.__..-. Very Good. 
poor. poor. 
Morrill: 
Misses gece Fair Good Good Good Good Good Poor Very Good |____-__- Very Good. 
poor. poor 
Oska: 
2) ea Fair Good Good Fair Fair Good Poor Very Good |.______- Very Good. 
poor. poor 
Pawnee: 
Pb, Po, * Phicws esses Fair Fair Fair esemaean Fair Fair Poor Very Fair = |_______- Very Fair. 
poor. poor 
Reading: 
Se ee Good Good Good Good Good Good Poor Poor Good Good Pocr |_______. 
Sarpy: 
1 Sb: 
Sarpy part..--_---- Poor Poor Fair Fair Poor |-------- Very Very Fair Poor Very |-------- 
poor poor. poor 
Eudora part____..- Good Good Good Good Good Good Poor Poor Good Good Poor |___--.-- 
sae 
1 Se: 
Shelby part.-.__..- Good Good Fair Good Good Good Poor Very Good Good Very Good 
poor. poor 
Pawnee part__..--- Fair Fair Fair: jseeccess Fair Fair Pocr Very Fair |_..-.--- Very Fair. 
: poor. poor. 
1 So: 
Shelby part_....-.- Fair Good Fair Good Good Good Very Very Fair Good Very Good 
poor poor. poor 
Pawnee part.___-_- Fair Fair Fair = |_------- Fair Fair Very Very Fair | lovectece Very Fair 
poor. poor. poor 
Sibley ville: 
PSGe face coc seen cee Fair Good Good Good Good Fair Poor Very Good Good Very Good 
poor. poor 
PVs eciesetceseese Fair Good Good Good Good Fair Very Very Good Good Very Good 
poor, poor. poor 
Sogn: 
1Sw: 
Sogn part_______-- Very Very Poor 'len222Gee|seoucse Poor Very Very Very |__---__- Very Poor 
poor poor. poor poor. poor poor 
Vinland part__..--- Poor Poor Fair Fair Fair 3 [__-_-__- Very Very Poor Fair Very j____---- 
poor poor. poor 
Vinland: 
1Vc, } Vo, ! Vx_____-- Poor Poor Fair Fair Fair |_..-.-__ Very Very Poor Fair Very |______.- 
poor. poor. poor 
Wabash 
Wee. 2tcecrecesseee Poor Poor Poor Poor Poor |_------- Good Good Poor Poor Good |______-- 
Whiter eee eee Poor Poor Poor Poor Poor |__------ Poor Good Poor Poor Fair = |_.------ 


! This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and behavior 
of the whole mapping unit. 
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8. Determining the intensity of management 
needed for each element of the habitat. 

4, Determining areas that are suitable for acqui- 
sition to manage for wildlife. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected 
if the soil is used for the designated purpose. A rating 
of fair means that the element of wildlife habitat or 
kind of habitat can be created, improved, or maintained 
in most places. Moderate intensity of management and 
fairly frequent attention are required for satisfactory 
results. A rating of poor means that limitations are 
severe for the designated element or kind of wildlife 
habitat. Habitat can be created, improved, or main- 
tained in most places, but management is difficult and 
requires intensive effort. A rating of very poor means 
that restrictions for the element of wildlife habitat 
or kind of wildlife are very severe, and that unsatis- 
factory results can be expected. Wildlife habitat is 
impractical or even impossible to create, improve, or 
maintain on soils having such a rating. 

The elements of wildlife habitat are briefly described 
in the following paragraphs. 

Grain and seed crops are seed-producing annuals 
used by wildlife. Examples are corn, sorghum, wheat, 
oats, barley, and soybeans. The major soil properties 
that affect the growth of grain and seed crops are 
depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface stoni- 
ness, and flood hazard. Soil temperature and soil 
moisture are also considered. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife 
food and cover. Examples are fescue, bluegrass, switch- 
grass, bromegrass, timothy, orchardgrass, clover, 
alfalfa, trefoil, and crownvetch. Major soil properties 
that affect the growth of grasses and legumes are 
depth of the root zone, texture of the surface layer, 
available water capacity, wetness, surface stoniness, 
flood hazard, and slope. Soil temperature and soil 
moisture are also considered. 

Wild herbaceous plants are native or naturally estab- 
lished herbaceous grasses and forbs, including weeds, 
that provide food and cover for wildlife. Examples are 
bluestem, indiangrass, switchgrass, goldenrod, beggar- 
weed, pokeweed, partridgepea, wheatgrass, and grama. 
Major soil properties that affect the growth of these 
plants are thickness of the soil, texture of the surface 
layer, available water capacity, wetness, surface stoni- 
ness, and flood hazard. Soil temperature and soil 
moisture are also considered. 

Hardwood trees and the associated woody understory 
provide cover for wildlife and produce nuts or other 
fruit, buds, catkins, twigs, bark, or foliage that wild- 
life eat. The plants generally regenerate naturally, 
but can be planted. Examples of native plants are oak, 
sycamore, cottonwood, cherry, sweetgum, apple, haw- 
thorn, dogwood, persimmon, hickory, black walnut, 
blackberry, grape, blackhaw, viburnum, gooseberry, 
and briers. Examples of fruit-producing shrubs that 
are commercially available and suitable for planting 


on soils rated good are Russian-olive, autumn-olive, 
and crabapple. Major soil properties that affect growth 
of hardwood trees and shrubs are depth of the root 
zone, available water capacity, and wetness. 

Coniferous plants are cone-bearing trees, shrubs, or 
ground cover that furnish habitat or supply food in 
the form of browse, seeds, or fruitlike cones. They are 
commonly established through natural processes but 
can be planted or transplated. Examples are pine, 
spruce, redcedar, and juniper. Major soil properties 
that affect the growth of coniferous plants are depth 
of the root zone, available water capacity, and wetness. 

Shrubs are bushy woody plants that produce fruits, 
buds, twigs, bark, or foliage used by wildlife or that 
provide cover and shade for some species of wildlife. 
Examples are buckbrush, sumac, and sassafras. Major 
soil properties that affect the growth of shrubs are 
depth of the root zone, available water capacity, 
salinity, and moisture. 

Wetland plants are annual and perennial wild her- 
baceous plants that grow on moist or wet sites, exclu- 
sive of submerged or floating aquatics. They produce 
food or cover for wildlife that use wetland as habitat. 
Examples of wetland plants are smartweed, wild millet, 
rushes, sedges, reeds, arrowhead, saltgrass, cordgrass, 
and cattail. Major soil properties affecting wetland 
plants are texture of the surface layer, wetness, re- 
action, salinity, slope, and surface stoniness. 

Shallow water areas are bodies of surface water that 
have an average depth of less than 5 feet and that 
are useful to wildlife. They can be naturally wet areas, 
or they can be created by dams or levees or by water- 
control devices in marshes or streams. Examples are 
muskrat marshes, waterfowl feeding areas, wildlife 
watering developments, beaver ponds, and other wild- 
life ponds. Major soil properties affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. The availability of 
a dependable water supply is important if water areas 
are to be developed. 

The kinds of wildlife habitat are briefly described 
in the following paragraphs. 

Openland habitat is cropland, pasture, meadow, and 
areas that are overgrown with grasses, herbs, shrubs, 
and vines. These areas produce grain and seed crops, 
grasses and legumes, and wild herbaceous plants. The 
kinds of wildlife attracted to these areas include bob- 
white quail, meadowlark, field sparrow, killdeer, 
cottontail rabbit, red fox, and woodchuck. 

Woodland habitat is a wooded area of hardwoods or 
conifers or a mixture of both, and associated grasses, 
legumes, and wild herbaceous plants. Examples of 
wildlife attracted to this habitat are wild turkey, 
hawks, owls, thrushes, vireos, woodpeckers, tree 
squirrels, gray fox, raccoon, deer, opossum and badger. 

Wetland habitat is an open, marshy, or swampy 
shallow water area and water-tolerant plants. Ex- 
amples of wildlife attracted to this habitat are ducks, 
geese, herons, shorebirds, rails, kingfishers, muskrat, 
mink, and beaver. 

Rangeland habitat provides wild herbaceous plants 
and shrubs. Examples of wildlife attracted to this 
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habitat are deer, coyote, prairie chicken, meadowlark, 
and lark bunting. 

The most important game birds are the bobwhite 
quail and the mourning dove. Both species are abun- 
dant in Jefferson County, and both depend largely 
on woody and herbaceous habitat. Prairie chickens 
are scarce and are seldom seen. Pheasants are hunted 
in the northern part of the county, but their numbers 
are relatively low. 

White-tailed deer is the only big game animal in 
this area in moderate populations that are increasing. 
Habitat is available along the Kansas and Delaware 
Rivers and along nearly all of the larger tributaries, 

Cottontail rabbits are in all parts of the county. The 
most productive areas are near streams where food 
and suitable cover are abundant. Dense brushy areas 
support the highest rabbit population. 

Fox and gray squirrel populations are moderate in 
Jefferson County. The highest population is in heavily 
timbered areas near alluvial soils along the major 
drainageways. 

The main species of game fish are bass, bluegill, and 
channel catfish. These species are available from State 
fish hatcheries for stocking ponds. Other species, for 
example, bullhead, carp, crappie, and flathead catfish, 
are also plentiful. 

Habitat development requires the proper location 
of various types of plant cover. The Soil Conservation 
Service can provide technical assistance in planning 
wildlife developments and determining suitable plant- 
ings. Additional information and assistance can be 
obtained from the U.S. Fish and Wildlife Service; the 
Kansas Forestry, Fish and Game Commission; and the 
Extension Service. 


Recreation 


Jefferson County is easily accessible by automobile 
for large numbers of people seeking recreation. Perry 
Reservoir is ideally located for attracting visitors from 
surrounding population centers of Kansas City, St. 
Joseph, Lawrence, Leavenworth, and Topeka. It is 
also important to the economy of the county. 


SOIL SURVEY 


The soils of the survey area are rated in table 5 
according to limitations that affect their suitability 
for camp areas, picnic areas, playgrounds, and paths 
and trails. The ratings are based on such restrictive 
soil features as flooding, wetness, slope, and texture 
of the surface layer. Not considered in these ratings, 
but important in evaluating a site, are location and 
accessibility of the area, size and shape of the area 
and its scenic quality, the ability of the soil to support 
vegetation, access to water, potential water impound- 
ment sites available, and either access to public sewer- 
lines or capacity of the soil to absorb septic tank 
effluent. Soils subject to flooding are limited, in varying 
degree, for recreational] use by the duration and the 
season of flooding. Onsite assessment of height, dura- 
tion, and frequency of flooding is essential in planning 
recreational facilities. 

In table 5 the limitations of soils are rated as slight, 
moderate, or severe. Slight means that soil properties 
are generally favorable and limitations are minor and 
easily overcome. Moderate means that limitations can 
be overcome or alleviated by planning, design, or 
special maintenance. Severe means that soil properties 
are unfavorable and limitations can be offset only by 
costly soil reclamation, special design, intensive main- 
tenance, limited use, or by a combination of those 
measures. 

The information in table 5 can be supplemented with 
additional information in other parts of this survey. 
Especially helpful is the information on septic tank 
absorption fields in table 7 and the information on 
dwellings without basements and local roads and streets 
in table 6. 

Camp areas require such site preparation as shaping 
and leveling tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils for this use have mild slopes and are not wet 
or subject to flooding during the period of use. The 
surface has few or no stones or boulders, absorbs rain- 
fall readily but remains firm, and is not dusty when 
dry. Strong slopes and stones or boulders can greatly 
increase the cost of constructing camping sites. 


TABLE 5.—Recreational development 


(Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
“slight,” ‘moderate,’ and ‘“‘severe’’| 


Soil name and map symbol Camp areas Pienic areas Playgrounds Paths and trails 
Eudora 
= eae er eee Severe: floods.._.------ Moderate: floods...---- Moderate: floods.___-.- Slight 
Grundy 
Gb, GO... 22-c2scesseeete Moderate: peres slowly, | Moderate: wetness. __- Moderate: percs slowly, | Moderate: wetness. 
wetness. wetness. 
Gymer . . 
Gyn coats Seto cioeae Moderate: peres slowly_.| Slight...__------------- Moderate: percs slowly, | Slight. 
slope. 
Haig: 
Hesesescecesguneeeeescn Severe: wetness_------- Severe: wetness_______- Severe: wetness.......- Severe: wetness. 


See footnote at end of table. 
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TABLE 5.—Recreational development—Continued 
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Soil name and map symbol Camp areas Picnic areas Playgrounds Paths and trails 
Judson 
JU osteo teen ee eee tee Slight_..-2- 22-22-22 Slight_..--..22-- 2 ---- Slight_....-..---------- Slight 
Kennebec: 
KG) Keio on ee Severe: floods._.._____- Moderate: floods_______ Severe: floods.__.______ Moderate: floods. 
Kimo: 
IM ee ete ee seen Severe: wetness________ Moderate: wetness_____ Severe: wetness_______- Moderate: wetness. 
Ko: 
Kimo part__._---.---- Severe: wetness__.____. Moderate: wetness____- Severe: wetness._.-.--- Moderate: wetness. 
Eudora part__..- 22. - Severe: floods.___.____- Moderate: floods____._- Moderate: floods_.__..- Slight. 
Konawa 
a ne Re ee Re Slight-....0-<--a-e+e0e+ Slight: 2omer ceases tee Severe: slope_____.___. Slight 
Martin: 
Mb, Mc, ! Mh______-_--- Moderate: too clayey, Moderate: too clayey__.| Moderate: too clayey, Moderate: too clayey. 
percs slowly. percs slowly. 
1 Mo: 
Martin part______.___- Moderate: too clayey, Moderate: too clayey__.| Moderate: too clayey, Moderate: too clayey. 
percs slowly. peres slowly. 
Oska part.___.-...---. Moderate: percs slowly, | Moderate: too clayey_..| Moderate: percs slowly, | Moderate: too clayey. 
too clayey. too clayey, depth to 
rock. 
Morrill 
IMVises i teen iemoeucceae Moderate: percs slowly__| Slight_._...._.___-____- Moderate: percs slowly_-_| Slight. 
Oska: 
OG sted eet ee Moderate: percs slowly, | Moderate: too clayey.__| Moderate: percsslowly, | Moderate: too clayey. 
too clayey. too clayey, depth to 
rock. 
Pawnee: 
Pb; Pe; Phzckekeuuesse2 Moderate: percs slowly_.| Moderate: too clayey_._| Moderate: peres slowly_.| Moderate: too clayey. 
Reading: 
3: ne renee ee re eae Slight.......5.--2.2-en22 Slight. <2 2cecuswsectocec Slight..-c2ch-cbtecceune Slight. 
Sarpy: 
1 Sb: 
Sarpy part___..._._._- Severe: floods, too Severe: too sandy, soil Severe: floods, too Moderate: floods, too 
sandy, soil blowing. blowing. sandy, soil blowing. sandy, soil blowing. 
Eudora part....-...--- Severe: floods....._...- Moderate: floods_______ Moderate: floods.____-_- Slight. 
Shelby: 
1 Se: 
Shelby part_____..___- Moderate: percs slowly._| Slight__...__.....____.- Moderate: percs slowly_-| Slight. 
: Pie part.........-- Moderate: percsslowly_.| Moderate: too clayey_..| Moderate: percs slowly_-| Moderate: too clayey. 
0: 
Shelby part. 
Pawnee part.-_....-_-- Moderate: percs slowly..| Moderate: slope._____.- Severe: slope.___..___- Moderate: too clayey. 
Sibleyville: 
USS. ccc cesoncseseeeanse SPN ose Sect et BN ehG ee aoc e aoe ae Moderate: depth to Slight. 
rock, slope. 
OVS eit ote eeeese Moderate: slope__.___..| Moderate: slope___.____ Severe: slope____-....- Slight. 
Sogn: 
! Sw: 
Sogn part_._-....------ Moderate: too clayey_..| Moderate: too clayey___| Severe: depth to rock-_.| Moderate: too clayey. 
Vinland part.._.....-. Moderate: too clayey...| Moderate: too clayey__.| Severe: depth to rock_..| Moderate: too clayey. 
Vinland: 
'Ve,1 Vo, ' Vx... ------ Moderate: too clayey_..| Moderate: too clayey...| Severe: depth to rock_._| Moderate: too clayey. 
Wabash 
We: Wisxc.dcsbesccecs Severe: floods, wetness, | Severe: wetness, floods, | Severe: wetness, floods, | Severe: wetness, too 
percs slowly. too clayey. peres slowly. clayey. 


1 This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and behavior 


of the whole mapping unit. 
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Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm 
when wet, are not dusty when dry, are not subject to 
flooding during the period of use, and do not have 
slopes or stones or boulders that will increase the cost 
of shaping sites or of building access roads and parking 
areas. 

Playgrounds require soils that can withstand inten- 
sive foot traffic. The best soils are almost level and not 
wet or subject to flooding during the season of use. 
The surface is free of stones or boulders, is firm after 
rains, and is not dusty when dry. If shaping is required 
to obtain a uniform grade, the depth of the soil over 
rock should be sufficient to allow necessary grading. 

The design and layout of paths and trails for hiking, 
horseback riding, and bicycling should require little 
or no cutting and filling. The best soils are those that 
are not wet, are firm after rains, and not dusty when 
dry, and are not subject to flooding more than once 
during the period of use. They should have moderate 
slopes and few or no stones or boulders on the surface. 


. » 8 
Engineering 


This section provides information about the use of 
soils for building sites, sanitary facilities, construction 
materials, and water management. Among those who 
can benefit from this section are engineers, landowners, 
community planners, town and city managers, land 
developers, builders, contractors, and farmers and 
ranchers (5). 

The ratings in tables in this section are based on 
test data and estimated data in the “Soil Properties” 
section. The ratings were determined jointly by soil 
scientists and engineers of the Soil Conservation Serv- 
ice using known relationships between the soil prop- 
erties and the behavior of soils in various engineering 
uses. 

Among the soil properties and site conditions iden- 
tified by the soil survey and used in determining the 
ratings in this section are grain-size distribution, liquid 
limit, plasticity index, soil reaction, depth to and hard- 
ness of bedrock within 5 or 6 feet of the surface, soil 
wetness characteristics, depth to a seasonal water 
table, slope, likelihood of flooding, natural soil structure 
or aggregation, in-place soil density, and geologic 
origin of the soil material. Where pertinent, data about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of absorbed cations were also 
considered. 

Based on the information assembled about soil prop- 
erties, ranges of values may be estimated for erodi- 
bility, permeability, corrosivity, shrink-swell potential, 
available water capacity, shear strength, compressi- 
bility, slope stability, and other factors of expected 
soil behavior in engineering uses. As appropriate, these 
values may be applied to each major horizon of each 
soil or to the entire profile. 

These factors of soil behavior affect construction 
and maintenance of roads, airport runways, pipelines, 


® CLIFTON E. DEAL, civil engineer, Soil Conservation Service, 
helped prepare this section. 


foundations for small buildings, ponds and small dams, 
irrigation projects, drainage systems, sewage and 
refuse disposal systems, and other engineering works. 
The ranges of values can be used to (1) select potential 
residential, commercial, industrial, and recreational 
areas; (2) make preliminary estimates pertinent to 
construction in a particular area; (3) evaluate alter- 
nate routes for roads, streets, highways, pipelines, and 
underground cables; (4) evaluate alternate sites for 
location of sanitary landfills, onsite sewage disposal 
systems, and other waste disposal facilities; (5) plan 
detailed onsite investigations of soils and geology; 
(6) find sources of gravel, sand, clay, and topsoil; 
(7) plan farm drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; (8) relate performance of structures 
already built to the properties of the kinds of soil on 
which they are built so that performance of similar 
structures on the same or a similar soil in other loca- 
tions can be predicted; and (9) predict the traffic- 
ability of soils for cross-country movement of vehicles 
and construction equipment. 

Data presented in this section are useful in land-use 
planning and in choosing alternative practices or gen- 
eral designs that will overcome unfavorable soil prop- 
erties and minimize soil-related failures. Limitations 
to the use of these data, however, should be well 
understood. First, the data are generally not presented 
for soil material below a depth of & or 6 feet. Also, 
because of the scale of the detailed map in this sotl 
survey, small areas of soils that differ from the domi- 
nant sotl may be included in mapping. Thus, these data 
do not eliminate the need for onsite investigations and 
testing. 

The information is presented mainly in tables. Table 
6 shows, for each kind of soil, ratings of the degree 
and kind of limitations for building site development; 
table 7, for sanitary facilities; and table 9, for water 
management. Table 8 shows the suitability of each 
kind of soil as a source of construction materials. 

The information in the tables, along with the soil 
map, the soil descriptions, and other data provided 
in this survey can be used to make additional inter- 
pretations and to construct interpretive maps for 
specific uses of land. 

Some terms used in this soil survey have different 
meanings in soil science and in engineering. The Glos- 
sary defines many of these terms. 


Building Site Development 


The degree and kind of soil limitations that affect 
shallow excavations, dwellings with and without base- 
ments, small commercial buildings, and local roads 
and streets are indicated in table 6. A slight limitation 
indicates that soil properties are favorable for the 
specified use; any limitation is minor and easily over- 
come. A moderate limitation indicates that soil prop- 
erties and site features are unfavorable for the specified 
use, but the limitations can be overcome or minimized 
by special planning and design. A severe limitation 
indicates one or more soil properties or site features 
are so unfavorable or difficult to overcome that a major 
increase in construction effort, special design, or inten- 
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[“Shrink-swell’’ and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
“slight,” “moderate,’’ and “severe.’’ Absence of an entry means soil was not rated 


Soil na me and Shallow Dwellings without Dwellings with Small commercial 
map symbol excavations basements basements buildings 
Eudora 
VEC. 2cunceaesaduss Moderate: floods.._| Severe: floods__.__.| Severe: floods._____| Severe: floods._...- 
Grundy 
Gb Gtic.s-23esee5 Severe: wetness____| Severe: shrink- Severe: shrink- Severe: _shrink- 
swell, low strength. swell, wetness, low swell, low strength. 
strength. 
Gymer 
OY 22 caste eee Slightsccoussegesne! Moderate: shrink- | Moderate: shrink- | Moderate: shrink- 
swell, low strength. swell, low strength. swell, low strength. 
Haig: 
Mes csccatbsscuosed Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
too clayey. shrink-swell, low shrink-swell, low shrink-swell, low 
strength. strength. strength. 
Judson 
Ue oe ee Slights..2.ce222¢.000u Moderate: shrink- | Moderate: shrink- | Moderate:  shrink- 
swell, swell. swell. 
Kennebec: 
Kb,) Kew. acces Severe: floods___.-- Severe: floods...___ Severe: floods...__- Severe: floods__-_-- 
Kimo: 
KiMasceceoseccseees Severe: wetness__..| Severe: floods, Severe: floods, Severe: floods, 
uk shrink-swell. shrink-swell, shrink-swell. 
0: 
Kimo part_-_____- Severe: wetness____| Severe: floods, Severe: floods, Severe: floods, 
shrink-swell. shrink-swell. shrink-swell. 
Eudora part. _.__- Moderate: floods___| Severe: floods__.__- Severe: floods_____- Severe: floods__.___ 
Konawa 
IKVi waducasessteed Slight... 2.2.00. Slight_..__.-.--2--- Slight.....--------- Moderate: slope__-. 
Martin: 
Mb, Mo, ? Mh_.--_- Severe: too clayey__| Severe: shrink- Severe: shrink- Severe: shrink- 
swell swell. swell. 
1 Mo: 
Martin part_..___. Severe: too clayey_.| Severe: shrink- Severe: shrink- Severe: shrink- 
swell. swell. swell. 
Oska part_______- Severe: depth to Severe: shrink- Severe: shrink- Severe: shrink- 
rock. swell swell, depth to swell. 
tock. 
Morrill: 
MVie5 Seer Se dhiu o8 Moderate: too Moderate: shrink- | Moderate: shrink- | Moderate: shrink- 
clayey. swell, low swell, low swell, low 
strength. strength. strength. 
Oska: 
Greer ete eee dees Severe: depth to Severe: shrink- Severe: shrink- Severe: shrink- 
rock, swell, swell, depth to swell. 
rock. 
Pawnee: 
Pb;.Pe; ? Phiz....2.22 Severe: too clayey_.| Severe: shrink- Severe: shrink- Severe: shrink- 
swell. swell. swell. 
FPeading 
[5 |: eae eee Moderate: floods...| Severe: floods...._.| Severe: floods_.._.. Severe: floods---.-. 


See footnote at end of table. 


Local roads 
and streets 


Severe: _shrink- 
swell, low strength. 


Severe: low 
strength. 
Severe: shrink- 


swell, wetness, low 
strength. 


Severe: frost action. 


Severe: floods, frost 
action, low 
strength. 


Severe: shrink-swell, 
low strength. 


Severe: shrink-swell, 
low strength. 
Severe: frost action. 


Moderate: low 


strength. 


Severe: low 
strength, shrink- 
swell. 


Severe: low 
strength, shrink- 
swell. 

Severe: shrink- 
swell. 

Moderate:  shrink- 
swell. 

Severe: shrink- 
swell. 

Severe: shrink- 
swell. 

Severe: low 
strength, frost 
action. 


40 


SOIL SURVEY 


TABLE 6.—Building site development—Continued 


Dwellings with Small commercial Local roads 


Soil name and Shallow Dwellings without 
map symbol excavations basements 
Sarpy: 
1 Sb: 
Sarpy part___----- Severe: floods, Severe: floods___.-_ 
cutbanks eave. 
Eudora part_----- Moderate: floods.__| Severe: floods___._- 
Shelby: 
1Se: 
Shelby part..._.-- Moderate: too Moderate:  shrink- 
clayey. swell, low 
strength. 
Pawnee part__...- Severe: too clayey__} Severe: shrink- 
swell, 
1 So: 
Shelby part_...--- Moderate: too Moderate: shrink- 
clayey. swell, low strength. 
Pawnee part_.___- Severe: too clayey__| Severe: shrink- 
swell, 
Sibleyville: 
WS Ss ccsccusaesese Moderate: depth Moderate: depth 
to rock. to rock, low 
strength, 
WOVeweeeeee tole Moderate: depth Moderate: depth 
to rock. to rock, low 
strength. 
Sogn: 
1 Sw 
Sogn part _-.--_-- Severe: depth to Severe: depth to 
rock, rock. 
Vinland part__.__. Moderate: depth Moderate: depth 
to rock. to rock, slope. 
Vinland 
UN Goce ccekuseceees Moderate: depth Moderate: depth 
to rock. to rock. 
ON Gs GacGckahemawna Moderate: depth Moderate: depth 
to rock. to rock, slope. 
UN Mies Sneha Bee Severe: depth to Severe: slope_._____ 
rock, slope. 
Wabash: 
We; Whiieeicccsccee: Severe: wetness, Severe: wetness, 
floods, too clayey. floods, shrink- 
swell. 


basements buildings and streets 

Severe: floods__.___ Severe: floods______ Severe: floods. 

Severe: floods-_.__- Severe: floods__-.-- Severe: frost action. 

Moderate: shrink- | Moderate:  shrink- Moderate: low 
swell, low swell, low strength. 
strength, strength. 

Severe: shrink- Severe: shrink- Severe: shrink- 
swell. swell. swell. 

Moderate: shrink- | Severe: slope_____- Moderate: low 
swell, low strength. strength. 

Severe: shrink- Severe: shrink- Severe: shrink- 
swell. swell. swell. 

Moderate: depth Moderate: depth Moderate: low 
to rock, low to rock, low strength. 
strength. strength. 

Moderate: depth Severe: slope.____- Moderate: low 
to rock, low strength. 
strength. 

Severe: depth to Severe: depth to Severe: depth to 
rock. rock. rock. 

Moderate: depth Severe: slope.....- Moderate: depth 
to rock, slope. to rock. 

Moderate: depth Moderate: depth Moderate: depth 
to rock. to rock, slope. to rock. 

Moderate: depth Severe: slope. _____ Moderate: depth 
to rock, slope. to rock. 

Severe: slope____-- Severe: slope_____. Severe: slope. 

Severe: wetness, Severe: wetness, Severe: wetness, 
floods, shrink- floods, shrink- floods, shrink- 
swell, swell. swell. 


1 This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and behavior 


of the whole mapping unit. 


sive maintenance is required. For some soils rated 
severe, such costly measures may not be feasible. 

Shallow excavations are used for pipelines, sewer- 
lines, and telephone and power transmission lines, 
basements, open ditches, and cemeteries. Such digging 
or trenching is influenced by the soil wetness of a high 
seasonal water table, the texture and consistence of 
soils; the tendency of soils to cave in or slough, and 
the presence of very firm dense soil layers, bedrock, 
or large stones. In addition, excavations are affected 
by slope of the soil and the probability of flooding. 
Ratings do not apply to soil horizons below a depth 
of 6 feet unless otherwise noted. 

In the soil series descriptions, the consistence of each 
soil horizon is defined, and the presence of very firm 
or extremely firm horizons, usually difficult to exca- 
vate, is indicated. 

Dwellings and small commercial buildings referred 


to in table 6 are built on undisturbed soil and have 
foundation loads of a dwelling no more than three 
stories high. Separate ratings are made for small 
commercial buildings without basements and for 
dwellings with and without basements. For such 
structures, soils should be sufficiently stable that crack- 
ing or subsidence from settling or shear failure of the 
foundation do not occur. These ratings were deter- 
mined from estimates of the shear strength, compres- 
sibility, and shrink-swell potential of the soil. Soil 
texture, plasticity and in-place density, potential frost 
action, soil wetness, and depth to a seasonal high water 
table were also considered. Soil wetness and depth to a 
seasonal high water table indicate potential difficulty 
in providing adequate drainage for basements, lawns, 
and gardens. Depth to bedrock, slope, and the large 
stones in or on the soil are also important considera- 
tions in the choice of sites for these structures and 
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TABLE 7,.—Santtary facilities 


[“Shrink-swell’’ and some of the other terms that describe restrictive soil features are defined in the Glossary. See 
“slight,” “moderate,” and “‘severe,”’ Absence of an entry means soil was not rated] 


Soil name and 
map symbol 


Al 


text for definitions of 


Septic tank 
absorption fields 


Eudora 
MEG siete ase Moderate: floods__- 
Grundy 
Gbitetscaseceenet Severe: percs 
slowly, wetness. 
ee ee ee Severe: percs 
slowly, wetness. 
Gymer 
GY. st wetieerendsond Severe: percs 
slowly. 
Haig: 
PICs et cer Severe: percs 
slowly, wetness. 
Judson: 
UU herp terete! Slight_..--_.-.----- 
Kennebee: 
Kb, Keno. cooosee Severe: floods, 
wetness. 
Kimo: 
Ritizeeueeecccuc ed. Severe: percs 
slowly. 
1 Ko: 
Kimo part________ Severe: peres 
slowly. 
Eudora part____-_- Moderate: floods___ 
Konawa 
UAV soseecscctece' Slight_...-.-..----- 
Martin: 
Mb, Mc, ! Mh___.-- Severe: percs 
slowly. 
1Mo: 
Martin part____-- Severe: percs 
slowly. 
Oska part_______- Severe: depth to 
rock, peres slowly. 
Morrill: 
Mv___-_----------- Severe: percs 
slowly. 
Oska: 
OG eee aes Severe: depth to 
rock, peres slowly. 
Pawnee: 
Pb, Pe, Pho. ceca Severe: percs 
slowly. 
Reading: 
Oe oss de eo Ses ates Moderate: percs 
slowly. 
Sarpy: 
1Sb: 
Sarpy part______-- Severe: floods.--__- 
Eudora part. ._.-- Moderate: floods.._- 
Shelby: 
1So: 
Shelby part__._.-- Severe: peres 
slowly. 


See footnote at end of table. 


Sewage lagoon 


areas 
Moderate: seepage, 
floods. 
Slighteccccuseecccs 
Moderate: slope___- 
Moderate: slope---- 
Moderate: excess 


humus, wetness. 
Moderate: seepage__ 


Severe: floods.____- 


Moderate: fioods___ 


floods__. 
floods__- 


Moderate: 
Moderate: 


Severe: seepage___- 


Moderate: slope___- 


Moderate: slope___- 


Severe: depth to 
rock. 


Moderate: slope__-_. 


Severe: depth to 


tock. 


Moderate: slope-_--_- 


Moderate: seepage-. 


Severe: floods, 


seepage. 
Moderate: floods_-. 


Moderate: slope___- 


Trench sanitary 
landfill 


Moderate: floods.__ 


Moderate: too 
clayey, wetness. 

Moderate: too 
clayey, wetness. 


Moderate: too 
clayey. 
Severe: wetness, 


too clayey. 


Slighte..c222223. 222 


Severe: floods, 
wetness. 


Severe: wetness. __ 


Severe: wetness-_--_- 


Moderate: floods... 


Moderate: seepage-- 


Severe: too 


clayey. 
Severe: too 
clayey. 
Severe: depth to 
rock. 


Moderate: too 


clayey. 


Severe: 
rock. 


depth to 


Severe: too 


clayey. 


Moderate: floods, 
too clayey. 


Severe: floods, 
seepage. 
Moderate: floods... 
Moderate: too 
clayey. 


Area sanitary 


landfill 
Moderate: floods_-_- 
Moderate: wetness. 
Moderate: wetness_ 
Slighticccessaccssue 
Severe: wetness.._. 
Slight......-.------ 
Severe: floods, 
wetness. 
Severe: wetness_-__-_ 
Severe: wetness_-_- 
Moderate: floods..- 
Slight. cescsseneeues 
Slight_...-.-------- 
Slights..2s2cec-0202 
Slights 22 ose eeeces 
Slight. 2cccewoscece 
Slight__....-.------ 
Slight______._.-.--- 
Moderate: floods__- 
Severe: floods, 
seepage. 

Moderate: floods._. 
Slight 2 coeur aecd 


Daily cover 
for landfill 


Good. 
Fair: too clayey. 
Fair: too clayey. 


Fair: too clayey. 
Poor: wetness, 
too clayey. 

Good 

Good 

Fair: too clayey. 
Fair: too clayey. 
Good. 

Good 

Poor: thin layer. 
Poor: thin layer. 
Poor: too clayey. 
Fair: too clayey. 
Poor: too clayey. 
Poor: too clayey. 
Fair: too clayey. 
Poor: too sandy, 

seepage. 
Good. 
Fair: too clayey. 
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TABLE 7.—Sanitary facilittes—Continued 


Soil name and Septic tank Sewage lagoon Trench sanitary Area sanitary Daily cover 
map symbol absorption fields areas landfill landfill for landfill 
Pawnee part__.--- Severe: percs Moderate: slope..-.| Severe: too Slight...-_.-.------ Severe: too clayey. 
slowly. clayey. 
1 So: 
Shelby part___---- Severe: peres Severe: slope_.___- Moderate: too Moderate: slope---.| Fair: slope. 
slowly. clayey. 
Pawnee part... Severe: percs Severe: slope_____. Severe: too Moderate: slope....| Poor: too clayey. 
slowly. clayey. 
Sibleyville: 
1 SS ou ccee ese bea dese Severe: depth to Severe: depth to Moderate: depth Slight... 2..2.202--- Fair: thin layer. 
rock. rock. to rock. 
t OV. Soeteaseneaas Severe: depth to Severe: depth to Moderate: depth Moderate: slope__._| Fair: thin layer. 
rock, rock. to rock. 
Sogn: 
' Sw: 
Sogn part.._.---- Severe: depth to Severe: depth to Severe: depth to Moderate: slope__._| Poor: thin layer, 
rock. rock. rock, area reclaim. 
Vinland part._....| Severe: depth to Severe: depth to Moderate: depth Moderate: slope..__| Poor: thin layer. 
to rock. to rock. to rock. 
Vinland: 
DON Cicer Se acces Severe: depth to Severe: depth to Moderate: depth Slight....---__-.--- Poor: thin layer. 
rock. rock. to rock. 
PN Os oooh toe cts Severe: depth to Severe: depth to Moderate: depth Moderate: slope___.| Poor: thin layer. 
rock. rock. to rock. 
UNV Xie so gcetekedke Severe: depth to Severe: depth to Moderate: depth Severe: slope..._-- Poor: thin layer, 
rock, slope. rock, slope. to rock. slope. 
Wabash 
We, Wh._.__.------- Severe: percs Severe: floods_-_.-- Severe: floods, Severe: floods, Poor: wetness, too 
slowly, floods, wetness, too wetness. clayey. 
wetness. clayey. 


1 This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and behavior 
of the whole mapping unit. 


TABLE 8.—Construction materials 


[ ‘Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
“good,” “fair,” “poor,” and “unsuited.” Absence of an entry means soil was not rated] 


Soil name and map symbol Roadfill Sand Gravel Topsoil 
Eudora 
PEGs feet Sa, ehS ees Poor: frost action, low | Unsuited: excess fines.._| Unsuited: excess fines...| Good. 
strength, 
Grundy 
Gb, GGe2cccee tees ecee Poor: low strength, Unsuited_.....--.----.- Unsuited.......---.---- Fair: thin layer. 
shrink-swell. 
Gymer: 
Gy soctessceceedeeeceioe Poor: low strength. ____ Uneuited jcc mouceusues Unsuited__..._.-.--.-.- Fair: too clayey. 
Haig: 
ACraubeetecctiveececease Poor: shrink-swell, Unsuited__..-.--------- Unsuited__..-.--------- Poor: wetness. 
wetness, low strength. 
Judson 
P| (et pe een a oe Poor: frost action, low | Unsuited...___._....-_- Unsuited......_..------ Good. 
strength, 
Kennebec: 
Kb;2) Kes cncedaeseteses Poor: excess humus, Unsuited_...----------- Unsuited__._.__.______. Good. 
frost action, low 
strength. 


See footnote at end of table. 
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TABLE 8.—Construction materials—Continued 
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Soil name and map symbol Roadfill Sand Gravel Topsoil 
Kimo: 
KiMsececuccsstecsseases Poor: low strength, Unsuited: excess fines._.| Unsuited: excess fines___| Fair: too clayey. 
shrink-swell. 
' Ko: 
Kimo part_..._-.-...- Poor: low strength, Unsuited: excess fines...| Unsuited: excess fines___| Fair: too clayey. 
shrink-swell. 
Eudora part_.._.__.___- Poor: frost action, low | Unsuited: excess fines.__| Unsuited: excess fines__.| Good. 
strength, 
Konowa 
WiAVesssedauceetehiesesd Good wacscccceceesccccc Unsuited_.-...--..-.--- Unsuited: excess fines_..| Fair: thin layer. 
Martin: 
Mb, Me, ! Mh...__------ Poor: low strength, Unsuited: excess fines...| Unsuited: excess fines___| Fair: too clayey. 
shrink-swell. 
Mo: 
Martin part_....-...-- Poor: low strength, Unguited: excess fines...| Unsuited: excess fines...] Fair: too clayey. 
shrink-swell. 
Oska:parteccccnsconces Poor: shrink-swell, low | Unsuited_______________ Unsuited_____._._.____- Fair: too clayey. 
strength, thin layer. 
Morrill 
MVinccececeucedessiecds Fair: low strength... _- Unsuited....-.-.-.---.- Unsuited_...-..--.----- Fair: thin layer. 
Oska: 
OG ees Ao oars eh Poor: shrink-swell, low | Unsuited___._._.______- Unsuited_..--. 2-2-2 Fair: too clayey. 
strength, thin layer. 
Pawnee: 
Pb, Po)? Phcsecccesecse] Poor: shrink-swell__.-.. Unsuited_._.-...----_ 2. Unguited_.---.- 22-2 ee Poor: too clayey. 
Reading: 
ROueiccmsscntsanseeekcce Poor: low strength, Unsuited_._...--- 2 --- Unsuited___...-..--_-_. Fair: too clayey. 
frost action. 
Sarpy: 
1 Sb: 
Sarpy part. ._-.------- GOOd ecb io)2 Shee Poor: excess fines_____. Unsuited____..-.------- Poor: too sandy. 
Hudora part._.__...-_- Fair: frost action....__.]| Unsuited: excess fines...| Unsuited: excess fines__.| Good. 
Shelby: 
1 Se: 
Shelby part... ---.---- Poor: low strength._._- Unsuited......--.-.---- Unsuited..-_..--------- Fair: thin layer. 
: gine part....------- Poor: shrink-swell______ Unsuited___....-------- Unsuited......-.------- Poor: too clayey. 
0! 
Shelby part. 
Pawnee part...__.-..-- Poor: shrink-swell...__. Unsuited_...-.-.------- Unsuited._..._.._.-..-- Poor: too clayey. 
Sibleyville: 
198) -USVeoiCesen se ceens Fair: frost action....... Unsuited_...-..-------- Unsuited........---.--- Fair: thin layer. 
Sogn: 
1 Sw: 
Sogn part....-.---.-.- Poor: thin layer__._____ Unsuited______.-.-_-___- Unsuited__._.-.-.------ Poor: area reclaim. 
Vinland part_.___.___.- Poor: thin layer...._._. Unsuited__......-.---.- Unsuited...--22 2-2 Loe Poor: area reclaim, 
thin layer. 
Vinland: 
1Voe, 2 Vo0,.2 VXseese55-2 Poor: thin layer........| Unsuited__....-.-...--- Unsuited:.ccccceccsscccs Poor: area reclaim, 
thin layer. 
Wabash: 
We, Whe secnccucucccce Poor: wetness, shrink- Unsuited....-.----.---- Unsuited 2.24224 ee Poor: wetness, too 
swell, low strength. clayey. 


1 This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and behavior 


of the whole mapping unit. 


were considered in determining the ratings. Suscepti- 
bility to flooding is a serious limitation. 

Local roads and streets referred to in table 6 have 
an all-weather surface that can carry light to medium 
traffic all year. They consist of subgrade of the under- 
lying soil material; a base of gravel, crushed rock 


fragments, or soil material stabilized with lime or 
cement; and a flexible or rigid surface, commonly 
asphalt or concrete. The roads are graded with soil 
material at hand, and most cuts and fills are less than 
6 feet deep. 

The load supporting capacity and the stability of 
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TABLE 9.—Water management 


[Some of the terms that describe restrictive soil features are defined in the Glossary. Absence of an entry means soil was not evaluated] 


Soil name Pond Embankments, Terraces 
and map reservoir dikes, and Drainage Trrigation and Grassed waterways 
symbol areas levees diversions 
Eudora: 

TEC sasce tee secd Seepage._.._--.- Low strength, Not needed_.__.- Favorable. _____- Not needed_.___- Not needed. 
piping. 

Grundy ; 

Gb; Gesvcencwsed Favorable_...--- Low strength, Peres slowly, Slow intake, Peres slowly, Peres slowly, 
shrink-swell. wetness. percs slowly. wetness. wetness. 

Gymer 

GY cctersewsosode Favorable. ._.-_- Shrink-swell, low | Not needed______ Slow intake, Favorable_______ Favorable. 

strength. erodes easily. 
Haig: 

MOsc2eet ec eesaas Favorable. .....- Compressible, Peres slowly _ -__. Wetness_........| Peres slowly, Percs slowly, 
low strength, wetness. wetness. 
shrink-swell. 

Judson 

Fl | eee oer oe ee Seepage__._..-.- Compressible, Not needed__.._- Favorable. _..._- Not needed_._._- Favorable. 
low strength, 
shrink-swell. 

Kennebec: 

Kb, 2 Kesnccn alee Seepage. _._..._- Low strength, Floods, frost Floods. .___--_-- Not needed_____- Favorable. 
compressible, action. 
excess humus. 

Kimo 

Kiteeciecekeacet Favorable _._....| Shrink-swell, low | Wetness, poor Wetness, floods, Not needed_____. Not needed. 
strength. outlets. percs slowly. 

1 Ko: 

Kimo part. -_-_-. Favorable_.__--- Shrink-swell, low | Wetness, poor Wetness, floods, | Not needed___._- Not needed. 
strength. outlets. percs slowly. 

Eudora part_..-| Seepage_--_-.--- Low strength, Not needed_____- Favorable_____-- Not needed _____- Not needed. 
piping. 

Konawa 

UKVissccesetesse Seepage_.._--.-- Low strength, Not needed___-__- Erodes easily__..| Erodes easily__._| Erodes easily. 
unstable fill, 
piping. 

Martin: . 

Mb, Me, ! Mh___-_| Favorable. _----- Shrink-swell, low | Not needed__---_- Slow intake, Peres slowly... -- Favorable. 
strength. slope. 

1 Mo: 

Martin part.___| Favorable. __..-- Shrink-swell, low | Not needed___-_.- Slow intake, Peres slowly. ___- Favorable. 
strength. slope. 

Oska part.-.--- Depth to rock-__--| Low strength, Not needed__.._- Slow intake, Depth to rock_-_.| Depth to rock, 
thin layer, erodes easily, erodes easily. 
shrink-swell. droughty. 

Morrill: 
MVicce io ceceesee Favorable. _-_-_- Low strength____} Not needed_..___- Slope, erodes Favorable. ______ Favorable. 
easily. 
Oska: 

OU. ieasesecca Depth to rock__--| Low strength, Not needed_____- Slow intake, Depth to rock_.-.| Depth to rock, 
thin layer, erodes easily, erodes easily. 
shrink-swell. droughty. 

Pawnee: 
Pb, Pc, ! Ph._..-- Favorable. _.---- Shrink-swell_____ Not needed__.... Peres slowly, Peres slowly, Peres slowly. 
slow intake, erodes easily. 
slope. 
Reading: 
Rese cacsccecsoe Favorable_ _-.-.-- Shrink-swell, Not needed_-____- Slow intake..____- Not needed___._- Favorable. 


erodes easily. 


See footnote at end of table. 
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Soil name Pond Embankments, Terraces 
and map reservoir dikes, and Drainage Trrigation and Grassed waterways 
symbol areas levees diversior s 
Sarpy: 
1 Sb: 
Sarpy part. ____ Seepage________. Piping, urstable | Not needed_____- Droughty, fast Not needed_..__- Not needed. 
fill, seepage. intake, soil 
blowing. 
Eudora part..__| Seepage.._...__- Low strength, Not needed__.._. Favorable... -- Not needed_.___- Not needed. 
piping. 
Shelby: 
1 Se: 
Shelby part____| Favorable. _____- Low strength, Not needed-_____- Erodes easily, Favorable______- Favorable. 
shrink-swell. slope. 
Pawnee part__..| Favorable_____._] Shrink-swell_____- Not needed.____- Peres slowly, Peres slowly, Percs slowly. 
é slow intake. erodes easily. 
1 So: 
Shelby part__.-| Favorable. _..___ Low strength, Not needed___-__- Erodes easily, Slope_..2. 222 _- Slope, erodes 
shrink-swell. slope. easily. 
Pawnee part_._.| Favorable_______ Shrink-swell_ ____ Not needed... __.. Peres slowly, Peres slowly, Percs slowly, 
slow intake, erodes easily, slope. 
slope. slope. 
Sibleyville: 
Ss, § BV ewce wus Depth to rock, Thin layer, Not needed_._..- Erodes easily, Depth to rock, Erodes easily, 
slope. erodes easily. slope, rooting erodes easily, slope. 
depth. slope. 
Sogn: 
1 Sw: 
Sogn part_._..- Depth to rock..._| Thin layer..._..- Not needed_._-__- Rooting depth_..| Depth to rock....| Rooting depth. 
Vinland part___| Depth to rock..__| Thin layer... ___ Not needed______ Rocune depth, Depth to rock___.| Rooting depth. 
slope. 
Vinland: 
1Vc,! Vo, 1 Vx__.| Depth to rock, Thin layer______- Not needed-_-____- Rooting depth, Depth to rock, Rooting depth, 
slope. slope. slope. slope. 
Wabash: 
We, Wh____----- Favorable... ____] Shrink-swell, Floods, percs Slow intake, Not needed.._____ Percs slowly, 
compressible, slowly, wetness, wetness. 
low strength. wetness. floods. 


! This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and behavior 


of the whole mapping unit. 


the soil as well as the quantity and workability of fill 
material available are important in design and con- 
struction of roads and streets. The AASHTO and 
Unified classifications of the soil and the soil texture, 
density, shrink-swell potential, and potential frost 
action are indicators of the traffic supporting capacity 
used in making the ratings. Soil wetness, flooding, 
slope, depth to hard rock or very compact layers, and 
content of large stones, all of which affect stability 
and ease of excavation, were also considered. 


Sanitary Facilities 


Favorable soil properties and site features are needed 
for proper functioning of septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The nature of 
the soil is important in selecting sites for these facili- 
ties and in identifying limiting soil properties and site 
features to be considered in design and installation. 
Also, those soil properties that deal with the ease of 
excavation or installation of these facilities will be of 
interest to contractors and local officials. Table 7 shows 
the degree and kind of limitations of each soil for these 
uses and for use of the soil as daily cover for landfills. 


If the degree of soil limitation is indicated by the 
rating slight, soils are favorable for the specified use 
and limitations are minor and easily overcome; if 
moderate, soil properties or site features are unfavor- 
able for the specified use, but limitations can be over- 
come by special planning and design; and if severe, 
soil properties or site features are so unfavorable or 
difficult to overcome that major soil reclamation, spe- 
cial designs, or intensive kinds of maintenance are 
required. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from 
a septic tank into the natural soil (12, 22). Only the 
soil horizons between depths of 18 to 72 inches are 
evaluated for this use. The soil properties and site 
features considered are those that affect the absorp- 
tion of the effluent and those that affect the construc- 
tion of the system. 

Properties and features that affect the absorption of 
the effluent are permeability, depth to seasonal high 
water table, depth to bedrock, and susceptibility to 
flooding. Stones, boulders, and a shallow depth to bed- 
rock interfere with installation. Excessive slope may 
cause lateral seepage and surfacing of the effluent in 
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downslope areas. Also, soil erosion and soil slippage 
are hazards where absorption fields are installed in 
sloping soils. 

Some soils are underlain by loose sand and gravel or 
fractured bedrock at a depth less than 4 feet below 
the tile lines. In these soils the absorption field does 
not adequately filter the effluent, and as a result ground 
water supplies in the area may be contaminated. Soils 
having a hazard of inadequate filtration are indicated 
by footnotes in table 7. 

Percolation tests are performed to determine the 
absorptive capacity of the soil and its suitability for 
septic tank absorption fields. These tests should be 
performed during the season when the water table is 
highest and the soil is at minimum absorptive capacity. 

In many of the soils that have moderate or severe 
limitations for septic tank absorption fields, it may be 
possible to install special systems that lower the sea- 
sonal water table or to increase the size of the absorp- 
tion field so that satisfactory performance is achieved. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while bacteria decompose the solid and 
liquid wastes. Lagoons have a nearly level flow area 
surrounded by cut slopes or embankments of com- 
pacted, nearly impervious soil material. They generally 
are designed so that depth of the sewage is 2 to 5 feet. 
Impervious soil at least 4 feet thick for the lagoon 
floor and sides is required to minimize seepage and 
contamination of local ground water. Soils that are 
very high in organic matter and those that have stones 
and boulders are undesirable. Unless the soil has very 
slow permeability, contamination of local ground water 
is a hazard in areas where the seasonal high water 
table is above the level of the lagoon floor. In soils 
where the water is seasonally high, seepage of ground 
water into the lagoon can seriously reduce its capacity 
for liquid waste. Slope, depth to bedrock, and suscepti- 
bility to flooding also affect the location of sites for 
sewage lagoons or the cost of construction. Shear 
strength and permeability of compacted soils affect the 
performance of embankments. 

Sanitary landfill is a method of disposing of solid 
waste, either in excavated trenches or on the surface 
of the soil. The waste is spread compacted in layers 
and covered with thin layers of soil. Landfill areas 
are subject to heavy vehicular traffic. Ease of excava- 
tion, risk of polluting ground water, and trafficability 
affect the suitability of a soil for this purpose. The 
best soils have a loamy or silty texture, have moderate 
or slow permeability, are deep to bedrock and a sea- 
sonal water table, are free of large stones and boulders, 
and are not subject to flooding. In areas where the 
seasonal water table is high, water seeps into the 
trenches and causes problems in excavating and filling 
the trenches. Also, seepage into the refuse increases 
the risk of pollution of ground water. Clayey soils are 
likely to be sticky and difficult to spread. Sandy or 
gravelly soils generally have rapid permeability that 
might allow noxious liquids to contaminate local ground 
water. 

Unless otherwise stated, the ratings in table 7 apply 
only to soil properties and features within a depth of 
about 6 feet. If the trench is deeper, ratings of slight 
or moderate may not be valid. Site investigation is 


needed before a site is selected. 

In the area type of sanitary landfill, refuse is placed 
on the surface of the soil in successive layers. The 
limitations caused by soil texture, depth to bedrock, 
and stone content do not apply to this type of landfill. 
Soil wetness, however, may be a limitation because of 
difficulty in operating equipment. 

Daily cover for sanitary landfills should be soil that 
is easy to excavate and spread over the compacted fill 
during both wet and dry weather. Soils that are loamy 
or silty and free of stones or boulders are better than 
other soils. Clayey soils may be sticky and difficult to 
spread ; sandy soils may be subject to soil blowing. 

In addition to these features, the soils selected for 
final cover of landfills should be suitable for growing 
plants. In comparison with other horizons, the A 
horizon in most soils has the best workability, the most 
organic matter, and the best potential for growing 
plants. Thus, for either the area- or trench-type land- 
fill, stockpiling material from the A horizon for use as 
the surface layer of the final cover is desirable. 

Where it is necessary to bring in soil material for 
daily or final cover, thickness of suitable soil material 
available and depth to a seasonal high water table in 
soils surrounding the sites should be evaluated. Other 
factors to be evaluated are those that affect reclama- 
tion of the borrow areas, such as slope, erodibility, and 
potential for plant growth. 


Construction Materials 


The suitability of each soil as a source of road fill, 
sand, gravel, and topsoil is indicated in table 8 by 
ratings of good, fair, or poor. The texture, thickness, 
and organic-matter content of each soil horizon are 
important factors in rating soils for use as construc- 
tion materials. Each soil is evaluated to the depth 
observed, generally about 6 feet, and described as the 
survey is made. 

Roadfill is soil material used in embankments for 
roads. Because soil survey interpretations are oriented 
to local roads and streets rather than highways, the 
ratings given in table 8 are evaluations of the soils 
as sources of road fill for low embankments, generally 
less than 6 feet high and less exacting in design than 
high embankments. The upper part of the road fill is 
considered as the subgrade, or foundation, for the 
road. The ratings reflect the ease of excavating and 
working the material and the expected performance 
of the material after it has been compacted and ade- 
quately drained. The performance of soil after it is 
stabilized with lime or cement is not considered in the 
ratings, but information about soil properties that 
determine such performance is given in the descriptions 
of soil series. 

The ratings apply to the soil profile between the A 
horizon and a depth of 5 to 6 feet. It is assumed that 
soil horizons will be mixed during excavation and 
spreading. Many soils have horizons of contrasting 
suitability within the profile. The estimated engineer- 
ing properties in table 10 provide more specific infor- 
mation about the nature of each horizon that can help 
determine its suitability for road fill. 
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TABLE 10.—Engineering properties and classifications 


[The symbol < means less than; > means greater than. Absence of an entry means data were not estimated] 


Soil name and Depth 
map symbol 


Eudora 
EO olesccees 0-12 
12-65 
Grundy: 
Gb; GGseccsescc2 0-15 
15-55 
55-88 
Gymer 
GY scecssece tec ce 0-11 
11-60 
Haig 
[eee 0-9 
9-31 
31-77 
Judson 
WU essere Gee 0-14 
14-72 
Kennebec: 
Kb; ? Kesecccee 0-42 
42-60 
Kimo 
Kiméseseetoieice 0-30 
30-60 
1 Ko: 
Kimo part.._.- 0-30 
80-60 


Eudora part...) 0-12 
uf 


Classification Frag- 
USDA ments 
texture >3 
Unified | AASHTO | inches 
Pet 
Silt loam. _...___._- ML, CL | A-4 0 
Silt loam, very fine ML,SM | A-4 0 
sandy loam. 
Silty clay loam____.- CL, ML | A-6, A-7 0 
Silty clay, silty clay | CH, CL | A-7 0 
loam. 
Silty clay loam, CH, CL | A-7, A-6 0 
silty clay. 
Silt loam ___.______.- ML, CL | A-4, A-6 0 
Silty clay loam, CL, CH | A-6, A-7 0 
silty clay. 
Silty clay loam.__.-_- CL A-6, A-7 0 
Silty clay_...._-_-___- CH A-7 0 
Silty clay loam_.____ CL,CH | A-7, A-6 0 
Silt loam___________ CL, ML | A-6, A-7, 0 
-4 
Silty clay loam, silt | CL, ML | A-6, A-7, 0 
loam. 4 
Silt loam_...._-.---- CL, ML | A-6, A-4 0 
Silt loam, silty clay A-6, A-7 0 
loam. 
ay clay loam, silty | CH, CL | A-7 0 
clay. 
Silt loam, very fine ML, CL, | A-4 0 
sandy loam. SM 
Silty clay loam, silty | CH, CL | A-7 0 
clay. 
Silt loam, very fine ML, CL, | A-4 0 
sandy loam. SM 
Silt loam. -..------- ML, CL | A-4 0 
2-65 | Silt loam, very fine ML, SM | A-4 0 
sandy loam. 
Konawa 
VKvi_ i. eee 0-13 | Fine sandy loam___.| SM, ML | A-4, A-2 0 
18-44 | Sandy clay loam, Sc, CL A-4, A-6 0 
clay loam. 
44-60 | Sandy loam, loamy SC, SM, | A-4, A-2 0 
sand. ML 
Martin: 
Mb, Mc,! Mh__-| 0-12 | Silty clay loam_____- CL A-6, A-7 0 
12-71 | Silty clay, silty clay | CH, CL | A-7 0 
loam. 
1 Mo: 
Martin part____]| 0-12 | Silty clay loam_____- CL A-6, A-7 0 
12-71 Bais clay, silty clay | CH, CL | A-7 0 
oam. 


See footnote at end of table. 
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TABLE 10.—Engineering properties and classifications—Continued 


Classification Frag- 
Soil name and Depth USDA ments 
map symbol texture >3 
Unified | AASHTO | inches 
In Pet 
Oska part..--.- 0-11 | Silty clay loam_._--- ML, CL | A-6, A-7 0 
11-38 | Silty clay, silty clay | CH, CL |; A-7-6 0 
loam. 
38 | Unweathered 
bedrock. 
Morrill 
MViecceiesec se 0-9 | Loam___-.---_----- ML, CL | A-4, A-6 0 
9-29 | Clay loam, sandy CL, SC A-4, A-6, 0 
clay loam. A-7 
29-72 | Sandy clay loam, CL, SC A-4, A-6, 0 
clay loam, A-7 
Oska: 
6 |) eee ee eee 0-11 | Silty clay loam__---- ML, CL | A-6, A-7 0 
11-38 | Silty clay, silty clay | CH, CL | A-7-6 0 
loam. 
38 | Unweathered 
bedrock. 
Pawnee: 
Pb, Pc, Ph_---- 0-14 | Clay loam.-_--.-..- CL, ML ae rai 0 
j4—44 | Clay____._.....--.- CH A-7 0 
44-60 | Clay, clay loam, CH, CL | A-6, A-7 0 
sandy clay loam. 
Reading: 
Ress aceeeeacass 0-14 | Silt loam_______.--- ML, CL | A-4, A-6 0 
14-74 | Silty clay loam_____- CL A-6, A-7 0 
Sarpy: 
1 Sb: 
Sarpy part_---- 0-9 Loamy fine sand._..| SM A-2 0 
9-48 | Loamy fine sand, SM A-2 0 
fine sand. 
48-60 | Loam, silt loam, fine | ML,SM | A~4 0 
sandy loam. 
Eudora part..-.} 0-12 | Silt loam._...-_---- ML, CL | A-4 0 
2-65 | Silt loam, very fine ML, SM | A-4 0 
sandy loam. 
Shelby: 
1Sc: 
Shelby part_..-| 0-12 | Loam_...-----.---- CL, ML | A-6, A-4 0 
2-48 | Clay loam_____----- cL A-6, A-7 0 
48-60 | Clay loam, sandy CL, SC A-6, A-4, 0 
clay loam. A-7, 
A-2 
Pawnee part__-| 0-14 | Clay loam...--.-..- CL a A-4, 0 
~7 
14-44 | Clay.._...--------- CH A-7 0 
44-60 | Clay, clay loam, CH, CL | A-6, A-7 0 
sandy clay loam. 
1$o: 
Shelby part...-| 0-12 | Loam..-__--------- CL, ML | A-6, A-4 0 
12-48 ] Clay loam_...-.---- CL A-6, A-7 0 
48-60 | Clay loam, sandy CL, SC A-6, A-4, 0 
clay loam. A-7, 
A-2 
Pawnee part._-| 0-14 | Clay loam__.--..--- CL A-6, A-4, 0 
14-44 | Clay......----.---- CH A-7 0 
44-60 | Clay, clay loam, CH, CL | A-6, A-7 0 


See footnote at end of table. 
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TABLE 10.—Engineering properties and classifications—Continued 


Classification Frag- | Percentage passing sieve number— Plas- 
Soil name and Depth USDA ments Liquid | ticity 
map symbol texture >8 limit | index 
Unified | AASHTO | inches 4 10 40 200 
In Pet Pet 
Sibleyville: 
18s, 1 Sv__. 0-10 | Loam__..___.__._-- ML, CL | A-4, A-6 0 100 | 95-100 | 85-100 | 60-80 | 20-35 §-15 
10-18 | Loam, clay loam____ i ee A~-4, A-6 0 100 | 95-100 | 80-100 | 40-70 20-40 8-25 
s 
18-29 | Channery loam, ML, CL, | A~4, A-6 0-20 ) 75-95 70-90 60-90 20-60 20-40 5-15 
channery clay sc 
loam. 
29 | Weathered bedrock. 
Sogn: 
1 Sw: 
Sogn part_____- 0-18 | Silty clay loam..___. CL A-6, A-7 0-10 | 85-100 | 85-100 | 85-100 |; 80-95 25-45 11-23 
13 | Unweathered bedrock, 
Vinland part_._| 0-16 | Silty clay loam_____- ML, CL | A-6, A-7 0 | 85-100 | 85-100 | 80-100 | 75-95 | 35-50 | 11-25 
16 | Weathered bedrock. 
Vinland: 
1Vc,! Vo, ' Vx__.} 0-16 | Silty clay loam______ ML, CL | A-6, A-7 0 | 85-100 {| 85-100 | 80-100 | 75-95 | 85-50 | 11-25 
16 | Weathered bedrock. 
Wabash 
Wee ccsedaadees 0-19 | Silty clay loam_____- CL, CH | A-6, A-7 0 100 100 100 | 95-100 ; 20-55 | 12-385 
19-60 | Silty clay, clay._____ CH A-T 0 100 100 100 | 95-100 | 40-70 20-55 
Whicncctccssecc 0-6 | Silty clay._-..-.-.___ CH A-7 0 100 100 100 | 95-100 | 50-65 | 25-45 
6-60 | Silty clay, clay______ CH A-7 0 100 100 100 | 95-100 | 52-70 30-55 


' This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and behavior 


of the whole mapping unit. 


According to the Unified soil classification system, 
soils rated good have low shrink-swell potential, low 
potential frost action, and few cobbles and _ stones. 
They are at least moderately well drained and have 
slopes of 15 percent or less. Soils rated fair have a 
plasticity index of less than 15 and have other limit- 
ing features, such as moderate shrink-swell potential, 
moderate potential frost action, steep slopes, wetness, 
or many stones. If the thickness of suitable material 
is less than 8 feet, the entire soil is rated poor, regard- 
less of the quality of the suitable material. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 8 provide 
guidance as to where to look for probable sources and 
are based on the probability that soils in a given area 
contain sizable quantities of sand or gravel. A soil rated 
good or fair hag a layer of suitable material at least 
3 feet thick, the top of which is within a depth of 6 
feet. Coarse fragments of soft bedrock material, such 
as shale and siltstone, are not considered sand and 
gravel. Fine-grained soils are not suitable sources of 
sand or gravel. 

The -ratings do not take into account depth to the 
water table or other factors that affect excavation of 
the material. Descriptions of grain size, kinds of mate- 
rials, reaction, and stratification are given in the soil 
series descriptions and in table 10. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected 
mainly by the ease of working and spreading the soil 


material in preparing a seedbed and by the ability of 
the soil material to sustain the growth of plants. Also 
considered is the damage that would result to the area 
from which the topsoil is taken. 

Soils rated good have at least 16 inches of friable 
loamy material at their surface. They are free of 
stones, are low in content of gravel and other coarse 
fragments, and have gentle slopes. They are low in 
soluble salts, which can limit plant growth. They are 
naturally fertile or respond well to fertilization. They 
are not so wet that excavation is difficult during most 
of the year. 

Soils rated fair are loose sandy or firm loamy or 
clayey soils in which the suitable material is only 8 to 
16 inches thick or soils that have an appreciable con- 
tent of gravel, stones, or soluble salts. 

Soils rated poor are steep soils, poorly drained soils, 
very sandy soils, very firm clayey soils, soils with 
suitable layers less than 8 inches thick, and soils hav- 
ing a large content of gravel, stones, or soluble salts. 

Although a rating of good is not based entirely on 
high content of organic matter, a surface horizon is 
much preferred for topsoil because of its organic- 
matter content. This horizon is designated as Al or 
Ap in the soil series descriptions. The absorption and 
retention of moisture and nutrients for plant growth 
are greatly increased by organic matter. Consequently, 
careful preservation and use of material from these 
horizons is desirable. 


50 SOIL SURVEY 


Water Management 


Many soil properties and site features that affect 
water management practices have been identified in 
this soil survey. In table 9, soil and site features that 
affect use are indicated for each kind of soil. This 
information is significant in planning, installing, and 
maintaining water control structures. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils suitable for this use have low 
seepage potential, which is determined by the perme- 
ability and depth over fractured or permeable bed- 
rock or other permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and 
is of favorable stability, shrink-swell potential, shear 
strength, and compaction characteristics. Stones and 
organic matter in a soil downgrade the suitability of 
a soil for use in embankments, dikes, and levees. 

Drainage of soil is affected by such soil properties 
as permeability, texture, structure, depth to claypan 
or other layers that influence rate of water movement, 
depth to the water table, slope, stability of ditch- 
banks, susceptibility to flooding, salinity and alkalinity, 
and availability of outlets for drainage. 

Irrigation is affected by such features as slope, sus- 
ceptibility to flooding, hazards of water erosion and 
soil blowing, texture, presence of salts and alkali, 
depth of root zone, rate of water intake at the surface, 
permeability of the soil below the surface layer, avail- 
able water capacity, need for drainage, and depth to 
the water table. 

Terraces and diversions are embankments, or a 
combination of channels and ridges, constructed across 
a slope to intercept runoff and allow the water to soak 
into the soil or flow slowly to an outlet. Features that 
affect suitability of a soil for terraces are uniformity 
of slope and steepness, depth to bedrock or other un- 
favorable material, permeability, ease of establishing 
vegetation, and resistance to water erosion, soil blow- 
ing, soil slipping, and piping. 

Grassed waterways are constructed to channel run- 
off at nonerosive velocities to outlets. Features that 
affect the use of soils for waterways are slope, per- 
meability, erodibility, and suitability for permanent 
vegetation. 


Soil Properties 


Extensive data about soil properties collected during 
the soil survey are summarized on the following pages. 
The two main sources of these data are the many 
thousands of soil borings made during the course of 
the survey and the laboratory analyses of samples 
selected from representative soil profiles in the field. 

When soil borings are made during field mapping, 
the soil scientist can identify several important soil 
properties. He notes the seasonal soil moisture condi- 
tion, or the presence of free water and its depth in 
the profile. For each horizon, he notes the thickness 
of the soil and its color; the texture, or the amount 
of clay, silt, sand, and gravel, or other coarse frag- 
ments; the structure, or natural pattern of cracks and 
pores in the undisturbed soil; and the consistence of 


soil in-place under the existing soil moisture condi- 
tions. He records the root depth of existing plants, 
determines soil pH or reaction, and identifies any free 
carbonates. 

Samples of soil material are analyzed in the labora- 
tory to verify the field estimates of soil properties and 
to characterize key soils, especially properties that 
cannot be estimated accurately by field observation. 
Laboratory analyses are not conducted for all soil series 
in the survey area, but laboratory data for many of 
the soil series are available from nearby areas. 

Based on summaries of available field and laboratory 
data, and listed in tables in this section, are estimated 
ranges in engineering properties and classifications 
and in physical and chemical properties for each major 
horizon of each soil in the survey area. Also, pertinent 
soil and water features, engineering test data, and data 
obtained from laboratory analyses, both physical and 
chemical, are presented. 


Engineering Properties and Classification 


Table 10 gives estimates of engineering properties 
and classifications for the major horizons of each soil 
in the survey area. These estimates are presented as 
ranges in values most likely to exist in areas where 
the soil is mapped. 

Most soils have, within the upper 5 or 6 feet, hori- 
zons of contrasting properties. Information is pre- 
sented for each of these contrasting horizons. Depth 
to the upper and lower boundaries of each horizon in 
a typical profile of each soil is indicated. More infor- 
mation about the range in depth and in properties of 
each horizon is given for each soil series in “Descrip- 
tions of Soils.” 

Texture is described in table 10 in standard terms 
used by the United States Department of Agriculture. 
These terms are defined according to percentages of 
sand, silt, and clay in soil material that is less than 
2 millimeters in diameter (138, 18). “Loam,” for ex- 
ample, is soil material that is 7 to 27 percent clay, 
28 to 50 percent silt, and less than 52 percent sand. 
If a soil contains gravel or other particles coarser than 
sand, an appropriate modifier is added, for example, 
“cravelly loam.” Other texture terms used by USDA 
are defined in the Glossary. 

The two systems commonly used in classifying soils 
for engineering use are the Unified Soil Classification 
System (USCS) and the system used by the American 
Association of State Highway and Transportation 
Officials (AASHTO). In table 10 soils in the survey 
area are classified according to both systems. 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material 
(2). Soils are classified according to grain-size distri- 
bution of the fraction less than 8 inches in diameter, 
plasticity index, liquid limit, and organic-matter con- 
tent. Soils are grouped into 15 classes—eight classes 
of coarse-grained soils, identified as GW, GP, GM, 
GC, SW, SP, SM, and SC; six classes of fine-grained 
soils, identified as ML, CL, OL, MH, CH, and OH; and 
one class of highly organic soils, identified as Pt. 
Soils on the borderline between two classes have a 
dual classification symbol, for example CL-ML. 
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The AASHTO system classifies soils according to 
those properties that affect their use in highway con- 
struction and maintenance (7). In this system a 
mineral soil is classified as one of seven basic groups 
ranging from A—1 through A~—7 on the basis of grain- 
size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in 
content of fines. At the other extreme, in group A-7, 
are fine-grained soils. Highly organic soils are classi- 
fied as A-8 on the basis of visual inspection. 

When laboratory data are available, the A-I, A-2, 
and A-7 groups are further classified as follows: 
A-lI-a, A~1-b, A-2-4, A-2-5, A-2-6, A-2-7, A~-T7-5, 
and A~7—6. As an additional refinement, the desira- 
bility of soils as subgrade material can be indicated 
by a group index number. These numbers range from 
0 for the best subgrade material to 20 or more for the 
poorest. The AASHTO classification for soils tested 
in the survey area, with group index numbers in 
parentheses, is given in table 18. The estimated clas- 
sification, without group index numbers, is given in 
table 10. Also in table 10 the percentage, by weight, 
is of cobbles or the rock fragments more than 3 inches 
in diameter estimated for each major horizon. These 
estimates are determined largely by observing volume 
percentage in the field and then converting it, by 
formula, to weight percentage. 

Percentage of the soil materia] less than 3 inches 
in diameter that passes each of four standard sieves 
is estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates of the 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect 
of water on the strength and consistency of soil. These 
indexes are used in both the USCS and the AASHTO 
soil classification systems. They are also used as indi- 
eators in making general predictions of soil behavior. 

Range in liquid limit and plasticity index are esti- 
mated on the basis of test data from the survey area 
or from nearby areas and on observations of the soil 
borings made during the survey. 


Physical and Chemical Properties 


Table 11 shows estimated values for several soil 
characteristics and features that affect behavior of 
soils in engineering uses. These estimates are given 
for each major horizon, at the depths indicated, in the 
representative profile of each soil. The estimates are 
based on field observations and on test data for these 
and similar soils. 

Permeability is estimated on the basis of known 
relationships between the soil characteristics observed 
in the field—particularly soil structure, porosity, and 
gradation of texture—that influence the downward 
movement of water in the soil. The estimates are for 
water movement in a vertical direction when the soil 
is saturated. Not considered in the estimates are 
lateral seepage or such transient soil features as 
plowpans and surface crusts. Permeability of the soil 
is an important factor to be considered in the planning 
and design of drainage systems, in evaluating the 
potential of soils for septic tank systems and other 


waste disposal systems, and in many other aspects of 
land use and management. 

Available water capacity is rated on the basis of 
soil characteristics that influence the ability of the soil 
to hold water and make it available to plants. Impor- 
tant characteristics are content of organic matter, soil 
texture, and soil structure. Shallow-rooted plants are 
not likely to use the available water from the deeper 
soil horizons. Available water capacity is an important 
factor in the choice of plants or crops to be grown 
and in the design of irrigation systems. 

Soil reaction is expressed as range in pH values. 
The range in pH of each major horizon is based on 
many field checks. For many soils, the values have 
been verified by laboratory analyses. Soil reaction is 
important in selecting the crops and ornamental or 
other plants to be grown, in evaluating soil amend- 
ments for fertility and stabilization, and in evaluating 
the corrosivity of soils. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements 
of the swelling of undisturbed clods were made for 
many soils. For others it was estimated on the basis 
of the kind of clay and on measurements of similar 
soils. Size of imposed loadings and the magnitude of 
changes in soil moisture content are also important 
factors that influence the swelling of soils. Shrinking 
and swelling of some soils can cause damage to building 
foundations, basement walls, roads, and other struc- 
tures unless special designs are used. A high shrink- 
swell potential indicates that special design and added 
expense may be required if the planned use of the soil 
will not tolerate large volume changes. 

Risk of corrosion, as used in table 11, pertains to 
potential soil-induced chemical action that dissolves 
or weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to soil moisture, 
particle-size distribution, total acidity, and electrical 
conductivity of the soil material. The rating of soils 
for corrosivity to concrete is based mainly on the 
sulfate content, soil texture, and acidity. Protective 
measures for steel or more resistant concrete help to 
avoid or minimize damage resulting from the corrosion. 
Installations of steel that intersect soil boundaries or 
soil horizons are more susceptible to corrosion than 
installations entirely within one kind of soil or within 
one soil horizon. 


Soil and Water Features 


Features that relate to runoff or infiltration of 
water, to flooding, to grading and excavation, and to 
frost action of each soil are indicated in table 12. 
This information is helpful in planning land uses and 
engineering projects that are likely to be affected by 
the amount of runoff from watersheds, by flooding 
and a seasonal high water table, by the presence of 
bedrock in the upper 5 or 6 feet of the soil, or by 
frost action. 

Hydrologic groups are used to estimate runoff after 
rainfall. Soil properties that influence the minimum 
rate of infiltration into the bare soil after prolonged 
wetting are depth to a water table, water intake rate 
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TABLE 11.—Physical and chemical properties of soils 


[The symbol < means less than; > means greater than. The erosion tolerance factor (T) is for the entire profile. Absence of an entry mean 
data were not estimated] 


Risk of corrosion Erosion factors | Wind 
Soil name Available Soil Shrink- ____| erodi- 
and map Depth {Permeability water reaction swell bil- 
symbol capacity potential Uncoated Concrete K AN ity 
steel group 
In Injhr In/in pH 
Eudora 
MEG. 2csstec aeons 0-12] 0.6-2.0 | 0.20-0.24 | 6.1-7.3 | Low______.- Low__....-- Low._..---- 0.32 5 5 
12-65 0.6-2.0 0.17-0.19 | 6.6-8.4 | Low______-- LOW 2.0 ccnes Low___.---- 0.48 
Grundy: 
Gb, Gous scssecsc2- 0-15 | 0.2-0.6 | 0.22-0.24 | 5.6-7.3 | Moderate__-_- Lowen. -.-2- 0.37 3 6 
15-55 | 0.06-0.2 0.11-0.13 | 5.6-7.3 | High_______- LOW ___----- 0.37 
55-88 | 0.2-0.6 | 0.14-0.20 | 5.6-7 High_._.__.- Moderate.-_--| 0.37 
Gymer 
GYsceuseededeieiad 0-11 | 0.6-2.0 | 0.22-0.24 | 5.1-6.5 | Low_____--- Moderate__.-| 0.32 | 5-4 6 
11-60 | 0.2-0.6 | 0.12-0.20 | 5.6-6.5 | Moderate___- Low__..---- 0.48 
Haig 
Gee a eee 0-9 0.2-0.6 | 0.22-0.24 | 5.6-6.5 | Moderate__-- Moderate----}...-.--|------- 6 
9-31 G2 0.12-0.14 | 5.1-6.0 | High_.-____- Moderate_-.--|_...__- 
31-77 0.2-0.6 0.18-0,20 | 6.1~7.3 | High_.-_-___ Moderate_---}_______ 
Judson 
WU cancdmenewer cen 0-14 0.6-2.0 0.21-0.23 | 5.6-7.3 | Moderate.__.| Moderate____} Low________ 0.28 5 7 
14-72 0.6-2.0 0.21-0.23 | 6.1-7.8 | Moderate.__.| Moderate.._.| Low_..-.-_. 0.43 
Kennebec: 
Kb, ? K@_. n-ne -n0+ 0-42 0.6-2.0 0.22-0.24 | 5.6-7.3 | Moderate___.| Moderate___.| Low_--.---- 0.32 5 6 
42-60 | 0.6-2.0 | 0.20-0.22 | 6.1-7.3 | Moderate__..| Moderate_._.| Low...____. 0.43 
Kimo 
Meseeetsahiecese 0-30 | 0.06-0.2 | 0.18-0.20 | 6.6-8.4 | High---____- High_______- Low. ..-.-_- 0.37 5 qT 
80-60 | 0.6-6.0 | 0.17-0.22 | 7.4-8.4 | Low_______- Low. _....-- Low. ------- 0.43 
1 Ko: 
Kimo part__._--- 0-30 | 0.06-0.2 | 0.13-0.20 | 6.6-8.4 | High_-_____- High _____-- Lows <skeeuilse cool ereeet 7 
30-60 | 0.6-6.0 | 0.17-0.22 | 7.4-8.4 | Low______-- OW... --.- LOW sceksels se eew= 
Eudora part-_----- 0-12 | 0.6-2.0 | 0.20-0.24 | 6.1-7.3 | Low_______- LoW sc eee Low. .------ 0.32 5 5 
12-65 | 0.6-2.0 |] 0.17-0.19 | 6.6-8.4 | Low_______- Low___.---- Low.------- 0.43 
Konawa 
WKyes. ook ot 0-138 | 2.0-6.0 | 0.13-0.18 | 5.6-6.5 | Low___---_- Low.___.---- Moderate._..| 0.24 5 2 
18-44 | 0.2-2.0 | 0.15-0.19 | 5.1-6.0 | Low___.__-- Moderate..._| Moderate....| 0.32 
44-60 2.0-6.0 | 0.08-0.15 | 5.1-6.5 | Low_______- Low___----- Moderate____]| 0.24 
Martin: 
Mb, Mc, ' Mh____-_- 0-12} 0.2-0.6 | 0.21-0.23 | 5.6-6.5 | Moderate_._.| High__-.___- 3-2 7 
12-71 | 0.06-0.2 0.12-0.18 | 5.6-7.8 i 
1 Mo: 
Martin part_____- 0-12 | 0.2-0.6 | 0.21-0.23 | 5.6-6.5 8-2 7 
12-71 | 0.06-0.2 0.12-0.18 | 5.6-7.8 
Oska part_..-.--- 0-11 0.2-0.6 0.21-0.28 | 5.6-6.5 ae 3-2 7 
et 0.06-0.2 | 0.12-0.18 | 5.6-7.8 | High____ Moderate_._- 
Morrill 
MV le el 0-9 0.6-2.0 | 0.17-0.21 | 5.6-7.3 | Low_______- LOW vecc ccc Moderate.._-| 0.28 5-4 6 
9-29 | 0.2-0.6 | 0.15-0.19 | 5.6-6.5 | Moderate__._| Moderate_._-| Moderate____} 0.28 
29-72 | 0.2-2.0 | 0.15-0.18 | 5.6-7.3 | Low______.- Low: o.-.22- Moderate..._| 0.37 
Oska 
OCscecaseccescend 0-11 0.2-0.6 } 0.21-0.23 | 5.6-6.5 | Moderate_...| Moderate._..| Moderate___-| 0.48 3-2 7 
a 0.06-0.2 | 0.12-0,18 | 5.6-7.8 | High._-__-_- Moderate_._.} Low.__._.-- 0.32 
Pawnee: 
Pb, Pe, } Pho....--. 0-14 0.2-0.6 0.17-0.22 | 5.6-6.5 | Moderate____| Moderate..._| Low ___...-- 0.32 3-2 6 
14-60 | 0.06-0.2 | 0.09-0.17 | 5.6-7.8 | High---____- High...___.- Low.....-.- 0.32 


See footnote at end of table. 
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TABLE 11.—Physical and chemical properties of soils—Continued 


Risk of corrosion Erosion factors | Wind 
Soil name Available Soil Shrink- eel __} erodi- 
and ia Depth |Permeability| water reaction swell bil- 
symbo capacity potential Uncoated Concrete K T ity 
steel group 
In Infhr Infin pH 
Reading: 
Rese eciseee eee owe 0-14 | 0.6-2.0 | 0.21-0.23 | 5.6-7.3 | Low.__.__-- Low__...--- Low. .------ 0.32 5 6 
14-74 | 0.2-2.0 0.16-0.20 | 5.6-7.3 | Moderate.._.| Moderate__..| Low. -__--.- 0.43 
Sarpy: 
1Sb: 
Sarpy part___.._- 0-9 >6.0 0.05-0.09 | 6.6-8.4 | Low________ Low__._---- Low. _.---.- 0.15 5 1 
9-48 >6.0 0.05-0.09 | 7.4-8.4 | Low_______- Low__..---- Low _._-.--_ 0.15 
48-60 | 0.6-2.0 | 0.17-0.19 | 6.6-8.4 | Low_______- Moderate____| Low.._.---- 0.32 
Eudora part.____- 0-12 | 0.6-2.0 | 0.20-0.24 | 6.1-7.8 | Low_______. OW___..-.- Low. .------ 0.32 5 5 
12-65 | 0.6-2.0 | 0.17-0.19 | 6.6-8.4 | Low________ Low. _.-___- Low. ____--. 0.43 
Shelby: 
1 Se: 
Shelby part___._. 0-12 0.6-2.0 0.17-0.21 | 5.6-7.3 | Moderate.___/ Moderate_...| Moderate___.| 0.28 4 6 
12-48 0.2-0.6 0.16-0.18 | 5.6-6.5 | Moderate_..-| Moderate._..| Moderate__._| 0.28 
48-60 | 0.2-0.6 | 0.16-0.18 | 6.6-8.4 | Moderate___.| Moderate.._.}| Moderate_._.]| 0.37 
Pawnee part_____- 0-14 0.2-0.6 | 0.17-0.22 | 5.6-6.5 | Moderate_._.| Moderate____| Low_______- 0.82 3-2 6 
ve 14-60 | 0.06-0.2 | 0.09-0.17 | 5.6-7.3 | High._...__.] High_______- Low. __.-.-- 0.32 
0: 
Shelby part. ..-._ Q-12 | 0.6-2.0 | 0.17-0.21 | 5.6-7.3 | Moderate___.| Moderate_._..| Moderate_...| 0.28 4 6 
12-48 | 0.2-0.6 | 0.16-0.18 | 5.6-6.5 | Moderate....| Moderate.__.| Moderate____| 0.28 
48-60 | 0.2-0.6 | 0.16-0.18 | 5.6-8.4 | Moderate_._.| Moderate_...| Moderate.._.| 0.37 
Pawnee part___._- 0-14 | 0.2-0.6 | 0.17-0.22 | 5.6-6.5 | Moderate_...]| Moderate_.._| Low_______. 82 3-2 6 
14-60 | 0.06-0.2 | 0.09-0.17 | 5.6-7.3 | High.______- High___._...] Low. ______- 0.32 
Sibleyville: 
VSs)* Svocu accu 0-10 0 .6-2.0 0.18-0.21 | 5.6-7.3 | Low.._.___. Low_____-_- Moderate__-.| 0.28 3 6 
10-18 | 0.6-2.0 0.16-0.19 | 5.1-6.5 | Low________ Low___....- Moderate._.-| 0.28 
ee 0 .6-2.0 0.12-0.17 | 5.1~-6.5 | Low_______- Low___._-_- Moderate____| 0.28 
Sogn: 
1 Sw: 
Sogn part_.._____ 1 4L, 
Vinland part. ____ 2 6 
Vinland: 
1Vc, 1 Vo, 1 Vx___.- 2 6 
Wabash 
Weseseu do. dod 0-19 | 0.06-0.2 | 0.18-0.21 | 5.6-7.3 | High..-.____ High-._.__..| Moderate____]..--._-].-.---- 4 
19-60 <0.06 | 0.08-0.12 | 5.6-7.8 | Very high_ Highs 222.22 Moderate-__._{....__- 
Whieocsecczeess ee 0-6 <0.06 | 0.12-0.16 | 5.6-7.3 | Very high.__| High....___- Moderate_-_-__|_______}-_----- 4 
6-60 <0.06 | 0.08-0.12 | 5.6-7.8 | Very high__.| High._______ Moderate.__-|_._..-- 


1 This mapping unit is made up of two or more dominant kinds 
of the whole mapping unit. 


and permeability after prolonged wetting, and depth 
to layers of slowly or very slowly permeable soil. 
Fiooding is rated in general terms that describe the 
frequency, duration, and period of the year when 
flooding is most likely. The ratings are based on evi- 
dences in the soil profile of the effects of flooding, 
namely thin strata of gravel, sand, silt, or in places, 
clay deposited by floodwater; irregular decrease in 
organic-matter content with increasing depth; absence 
of distinctive soil horizons that form in soils of the 
area that are not subject to flooding; local information 
about floodwater heights and the extent of flooding; 
and local knowledge that relates the unique landscape 


of soil. See mapping unit description for the composition and behavior 


position of each soil to historic floods. Most soils in 
low positions on the landscape where flooding is likely 
to occur are classified as fluvents at the suborder level 
or as fluventic subgroups. See the section ‘“Classifica- 
tion of the Soils.” 

The generalized description of flood hazard is of 
value in land use planning and provides a valid basis 
for land use restrictions. The soil data are less specific, 
however, than those provided by detailed engineering 
surveys that delineate flood-prone areas at specific flood 
frequency levels. 

A seasonal high water table is the highest level of a 
saturated zone more than 6 inches thick in soils for a 
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TABLE 12.—Soil and water features 


[Absence of an entry indicates the feature is not a concern. The symbol < means less than; > means greater than| 


Hydro- 
Soil name and logic 
map symbol group 
Eudora: 
VEC. coche senuscbe B 
Grundy: 
Gb; GGssessecsseel Cc 
Gymer 
GY ansesacecdteaete! C 
Haig: 
Heieciestececesee! c/D 
Judson 
A | nee a ee! B 
Kennebec: 
Kb," Kezsscecncsce B 
Kimo: 
Kitlascecoevccedecs Cc 
1 Ko: 
Kimo part_____-- C 
Eudora part...--- B 
Konawa: 
KV ceo sccveedted B 
Martin: 
Mb, Mc, ! Mh..___- Cc 
1 Mo: 
Martin part______ Cc 
Oska part.__.---- Cc 
Morrill 
Mv___------------- B 
Oska: 
OCs 22e2ceecsesde Cc 
Pawnee: 
Pb, Pe, !Ph.____- D 
Reading: 
Gio eeeteceseecece Cc 
Sarpy: 
1 Sb: 
Sarpy part__.---- A 
Eudora part_____- B 
Shelby: 
1Sc: 
Shelby part__._-- B 
Pawnee part.__... D 
'So: 
Shelby part_.....- B 
Pawnee part.__._- D 
Sibleyville: 
1$s,'Sv___u eee B 
Sogn: 
1 Sw: 
Sogn part_...-.-- 
Vinland part____- C/D 


See footnote at end of table. 


Frequency 


Common. .- 


Flooding 


Duration 


Brief ____ 


Months 


Mar-Jun 


High water table 


Depth Kind 

Ft - 

360) |poonccessa|sesuedeeees 

0-2.0 | Perched | Dec-Mar 

00M eceresostlics esses 

0-2.0 | Perched | Dec-Apr 

$6.0 |ooscccegs foresees 

SOO: [este ees 

0-6.0 | Apparent | Mar-Jun 
Mar-Jun 


Months | Depth | Hardness 


Bedrock 


in 


Rippable 


Rippable 
Hard 


4-20 | Hard 
10-20 | Rippable 


_| Potential 


frost action 


High. 


High. 
Moderate. 


Moderate. 


Moderate. 


Moderate. 
High. 


Moderate. 
High. 


Moderate. 


Moderate. 
Moderate. 
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TABLE 12.—Sotl and water features—Continued 


High water table Bedrock 


Potential 


Hydro- Flooding 
Soil name and logic 
map symbol group : 
Frequency | Duration Months 
Vinland: 
1Vc,3 Vo, ! Vx..--- C/D None__.-_-|--.-.-----]--------- 
Wabash: 
We, Wh___.------- D Occasional__| Brief to Nov-May 
long. 


frost action 


Depth Kind Months | Depth } Hardness 
Fi In 
= 36,0 Wes cestoes el cceeste ton 10-20 ] Rippable | Moderate. 
0-1.0 | Perched | Nov-May >60 |.__------- Moderate. 


1 This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and behavior 


of the whole mapping unit. 


continuous period of more than 2 weeks during most 
years. The depth to a seasonal high water table applies 
to undrained soils. Estimates are based mainly on the 
relationship between grayish colors or mottles in the 
soil and the depth to free water observed during the 
course of the soil survey. Indicated are the depth to 
the seasonal high water table; the kind of water table, 
whether perched, artesian, or the upper part of the 
ground water table; and the months of the year that 
the high water commonly is present. Only those satu- 
rated zones above a depth of 5 or 6 feet are indicated. 

Information about the seasonal high water table 
helps in assessing the need for specially designed 
foundations, the need for specific kinds of drainage 
systems, and the need for footing drains to insure dry 
basements. Such information is also needed to decide 
whether or not to construct basements and to deter- 
mine how septic tank absorption fields and other under- 
ground installations will function. Also, a seasonal 
high water table affects ease of excavation. 

Depth of bedrock is shown for all soils that are 
underlain by bedrock at depths of 5 to 6 feet or less. 
For many soils, the limited range in depth to bedrock 
is a part of the definition of the soil series. The depths 
shown are based on measurements made in many soil 
borings and other observations during the soil map- 
ping. The relative hardness as related to ease of ex- 
cavation is also shown. Rippable bedrock can be ex- 
cavated with a single-tooth ripping attachment on a 
200 horsepower tractor, but hard bedrock generally 
requires blasting. 

Potential frost action refers to the likelihood of 
damage of pavements and other structures by frost 
heaving and low soil strength after thawing. Frost 
action is defined as freezing temperatures in the soil 
and movement of soil moisture into the freezing zone, 
which causes the formation of ice lenses. Soil texture, 
temperature, moisture content, porosity, permeability, 
and content of organic matter are the most important 
soil properties that affect frost action. It is assumed 
that the soil is not covered by insulating vegetation 
or snow and is not artificially drained. Silty and clayey 
soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly 
or sandy soils are the least susceptible. 


Soil Test Data 


Table 13 contains engineering test data for some of 
the major soils in Jefferson County. These tests were 
made to help evaluate the soils for engineering pur- 
poses. The engineering classifications given are based 
on data obtained by mechanical analyses and by tests 
to determine liquid limits and plastic limits. The 
mechanical analyses were made by combined sieve 
and hydrometer methods. 

Compaction, or moisture-density, data are impor- 
tant to earthwork. If a soil material is compacted at 
successively higher moisture content, assuming that 
the compactive effort remains constant, the density of 
the compacted material increases until the optimum 
moisture content is reached. After that, density de- 
creases with increase in moisture content. The highest 
dry density obtained in the compactive test is termed 
maximum dry density. As a rule, maximum strength 
of earthwork is obtained if the soil is compacted to 
the maximum dry density. 

Tests to determine liquid limit and plastie limit 
measure the effect of water on the consistence of soil 
material as has been explained in table 10. 


Formation and Classification of Soils 


This part of the survey describes the factors of soil 
formation and tells how they have affected the soils 
in Jefferson County. It also explains the system of soil 
classification currently used and classifies each soil 
series according to that system. 


Factors of Soil Formation 


Soil forms through soil-forming processes acting on 
materials deposited or accumulated by geologic agen- 
cies. The characteristics of the soil at any given point 
are determined by: (1) the physical and mineralogical 
composition of the parent material, (2) the climate 
under which the soil material has accumulated and 
existed, since accumulation, (3) the plant and animal 
life on and in the soil, (4) the relief, or lay of the 
land, and (5) the length of time the forces of soil 
formation have acted on the soil material. 
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TABLE 13.—Hngineering 


[Tests performed by the State Highway Commission of Kansas in accordance with standard procedures of the American 


Moisture-density + 


Report 
Soil name and location Parent material number Depth | Maximum 
dry Optimum 
density moisture 
In Lb/eu ft Pet 
Eudora silt loam: 

NWSE sec. 38, T. 118., R. 19E. 1,150 feet east and 300 feet | Alluvium. S70 Kans. 
south of center, 0.7 mile south and 0.7 mile west of 44-2-1 0-10 101 18 
Williamstown. 44-2-3 20-60 101 18 

Grundy silty clay loam: Peorian loess. 68 Kans. 

Sec. 4, T. 9S., R. 19%. 1,950 feet east and 650 feet north of the 44-9-1 0-10 99 21 
SW corner, 5 miles north and 0.4 mile east of Oskaloosa. 44-9-2 10-28 93 22 
Modal profile. 44-9-4 26-60 97 23 

44-9-5 60-72 104 17 

Sec. 15, T. 8S., R. 19E. 500 feet north and 200 feet west ofthe | Peorian loess. 68 Kans. 
southeast corner of the section, 2 miles north of Winchester. 44~-11-1 0-13 99 20 
Modal profile. A4-11-3 17-28 95 23 

44-11-6 44-66 99 21 
Kennebec silt loam: Recent alluvium. 68 Kans. 

Sec. 25, T. 78., B. 19E. 500 feet east and 100 feet south of 44-13-1 0-24 111 14 
center of section, 4.6 miles east of Nortonville. Modai 44-13-3 86-60 109 15 
profile. 44-13-4 60-90 110 16 

Sec. 31, T. 98., R. 19E. 300 feet west and 200 feet south of | Recent alluvium. 68 Kans. 
center of section, 1.7 miles northwest of Oskaloosa. Modal 44-14-2 9-36 99 17 
profile. 44-14-4 48-80 103 15 

Oska silty clay loam: Residuum from 68 Kans, 

Sec. 26, T. 10S., R. 18E. 500 feet west and 150 feet south of limestone or shale. 44-6-1 Q-7 97 22 
center of section, 5.5 miles north and 1.0 mile east of Perry. 44-6-3 11-22 97 24 
Depth to B2t is less than in a modal profile. 

Pawnee clay loam: Kansas till. 68 Kans. 

SESW Xf sec. 26, T. 108., R. 18E. 1,400 feet east and 900 feet 44-7-1 0-8 110 15 
north of the SW corner, 5.2 miles north and 0.8 mile east of 44-7-3 14-29 103 20 
Perry. Modal profile. 44-7-5 44-60 109 18 

NWYNEV sec. 4, T. 9S., R. 19E. 300 feet south and 2,400 | Kansas till. 68 Kans. 
feet west of NE corner, 3 miles southwest of Winchester and 44-10-1 0-9 95 23 
0.6 mile east of U.S. 59. Modal profile. 44-10-2 9-23 91 25 

44-10-4 30-46 100 23 
44-10-5 46-66 106 19 
Reading silt loam: Alluvium, $70 Kans. 

NWIUNW 4 sec. 32, T. 118., R. 19. 900 feet east and 460 feet 44-3-1 0-20 101 19 
south of the northwest corner, 100 feet west of road at pipeline 44-3-3 28-44 100 18 
crossing and 0.5 mile south of Williamstown. 44-3-4 44-70 102 19 

Shelby clay loam: Kansas till. 68 Kans. 

NEWNEYX sec. 31, T. 98., R. 19E. 1,100 feet west and 175 44-15-1 0-11 107 17 
feet south of the northeast corner, 2 miles northwest of 44-15-38 17-29 106 17 
Oskaloosa. Modal profile. 44-15-6 50-70 117 14 

Shelby loam: Kansas till. 68 Kans. 

SEMSW YX sec. 11, T. 8S., R. 19E. 1,450 feet east and 200 feet 44-12-1 0-12 110 14 
north of the SW corner, 2.6 miles north and 0.2 mile west of 44-12-38 18-82 105 16 
Winchester. Modal profile. 4412-4 32-48 106 17 

44-12-5 ‘48-60 115 14 

SWUNW sec. 16, T. 108., R. 20E. 550 feet east and 2,000 | Kansas till. $70 Kans, 
feet south of northwest corner, 1.0 mile south and 0.6 mile 44-5-1 0-14 109 16 
east of McLouth. 44-5-4 23-40 109 17 

44-5-5 40-70 113 14 


See footnote at end of table. 
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test data 
Association of State Highway and Transportation Officials (AASHTO) except as stated in footnotes 1 and 2] 


Mechanical analysis ? Classification 


Percentage less than 3 inches Percentage smaller than— Liquid | Plasticity 
passing sieve— limit index 
(foams AASHTO *| Unified ¢ 
No. 10 No. 40 No. 200 0.05 mm. | 0.02 mm. | 0.005 mm. | 0.002 mm. 
(2.0 mm.) (0.42 mm.) | (0.074 mm.) 


100 100 98 89 51 18 13 32 7 | A-4(8) CL-ML 
100 100 96 15 25 3 2 28 21 A-4(8) ML 
100 100 98 94 74 34 26 35 12 | A-6(9) CL-ML 
100 100 98 97 85 59 49 60 34 | A-7-6(20) HL 

100 100 98 95 80 47 36 49 26 | A-7-6(16) | CL 

100 99 94 89 64 34 27 33 15 | A-6(10) CL 

100 99 98 94 68 34 27 35 11 | A-6(8 CL-ML 
100 99 99 97 87 59 50 60 86 | A-7-6(20) |] CH 

100 99 99 98 80 45 36 48 26 | A-7-6(16) | CL 

100 99 15 67 47 21 16 27 9 | A-4(8) CL 

100 99 76 69 52 25 19 29 12 | A-6(9) CL 

100 99 79 72 50 26 21 30 13 | A-6(9) CL 

100 100 97 90 66 32 24 36 14 |; A-6(10) CL 

100 100 93 87 62 27 21 34 12 | A-6(9) CL-ML 
100 99 94 90 72 48 39 48 18 | A-7-6(12) | CL-ML 
100 99 95 92 78 57 49 49 23 | A-7-6(15) | CL-ML 
100 92 68 60 40 22 16 29 10 | A-4(7 CL 

99 95 76 70 58 45 39 50 31 | A-7-6(18) | CL or CH 
99 92 vel 65 50 34 27 38 22 | A~6(12) 

100 98 91 84 62 36 28 43 16 | A-7-6(11) | CL-ML 
100 99 85 78 62 47 43 61 36 | A~7-6(20) H 

100 98 90 86 67 45 39 55 34 | A-7-6(19) | CH 

100 93 75 70 57 40 34 49 30 | A-7-6(18) | CL 

100 100 98 92 64 32 22 36 13 | A-6(9) CL-ML 
100 100 99 96 15 39 30 37 16 | A-6(10) CL 

100 100 100 98 79 42 31 39 19 | A-6(12) cL 

100 98 TT 68 45 28 24 382 12 | A-6(9) CL 

100 100 80 71 50 30 26 35 17 | A-6(11) CL 

100 98 59 51 33 20 16 25 10 | A-4(5) CL 

100 92 63 57 41 23 16 26 9 | A-4(6 L 

100 92 70 65 53 38 32 37 18 | A-6(10 CL 

100 93 70 65 53 37 32 41 23 | A-7-6(12) | CL 

98 83 24 21 18 16 15 26 9 | A-2-4(0) | SC 

100 92 60 55 42 28 24 28 8) A-4(5 cL 

100 93 70 65 54 38 31 46 26 | A-7-6(14) | CL 
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SOIL SURVEY 


TABLE 13.—Engineering 


Moisture-density * 


Report 
Soil name and location Parent material number Depth | Maximum 
dry Optimum 
density moisture 
In. Lb./eu. ft. Pet. 
Wabash silty clay loam: Alluvium. 870 Kans. 
NEYSEX, sec. 29, T. 118., R. 19E. 2,000 feet north and 400 44--4-2 9-28 95 23 
feet west of the SE corner, 0.7 mile east of Williamstown. 44-4-3 28-40 98 22 
44-4-4 40-70 101 20 


1 Based on AASHTO Designation T99-61, Method A, with the following variations: (1) All material is ovendried at 230°F.; (2) all 
material is crushed in a laboratory crusher after drying; and (3) no time is allowed for dispersion of moisture after mixing with the soil material. 
2 Mechanical analyses according to the AASHTO Designation T88-57 (1) with the following variations. (1) All material is ovendried at 
230°F. and crushed in a laboratory crusher; (2) the sample is not soaked prior to dispersion; (8) sodium silicate is used as the dispersing agent; 
and (4) dispersing time, in minutes, is established by dividing the plasticity index value by 2; the maximum time is 15 minutes, and the 
minimum time is 1 minute. Results by this procedure frequently may differ somewhat from results obtained by the soil survey procedure of 


Climate and plant and animal life, chiefly plants, are 
active factors of the soil formation. They act on the 
parent material that has aceumulated through the 
weathering of rock and slowly change it to a natural 
body that has genetically related horizons. The effects 
of climate and plant and animal life are conditioned by 
relief. The parent material also affects the kind of soil 
profile that forms, and, in extreme cases, determines 
it almost entirely. Time is always required for dif- 
ferentiation of soil horizons. Usually, a long time is 
required for the formation of distinct horizons. 

The factors of soil formation are so closely inter- 
related in their effects on the soil that few generaliza- 
tions can be made regarding the effect of any one 
factor unless conditions are specified for the other 
four. Many processes of soil formation are unknown. 
Soils are in a constant state of change. 


Parent material 


Parent material is the unconsolidated material from 
which the soil forms. It is a result of the physical and 
chemical weathering of large rocks into particles of 
gravel, sand, silt, and clay. Parent material affects the 
texture and most other properties of the soil. Soils 
differ mainly because of the difference in their parent 
material. The parent materials of the soils of Jefferson 
County are residuum weathered from limestone, sand- 
stone, and shale of the Upper Pennsylvanian System, 
and from water, glacial, and wind transported sedi- 
ments of the Quaternary System (23). 

Upper Pennsylvanian limestone, sandstone, and 
shale——The parent material for many of the soils is 
derived from the Upper Pennsylvanian System. This 
bedrock ranges from the Willard Shale, which crops 
out in the northwestern part of the county, to the 
Lawrence Formation, which crops out in the south- 
eastern part. 

Martin, Sibleyville, Oska, Sogn, and Vinland soils 
formed in residuum weathered from the bedrock. 
Martin and Vinland soils formed in material weathered 
from silty and clayey shale. Sibleyville soils formed in 
material weathered from sandstone and interbedded 


loamy shale. Sogn soils formed in material weathered 
from limestone. Oska soils formed in material weath- 
ered from limestone or shale that is closely associated 
with limestone. 

Alluvium.—Old and recent alluvium are sediments 
transported by water to their present location. The 
old alluvial sediments, the Illinoian and Kansan stages, 
occur on high terraces along the Kansas and Delaware 
Rivers. Gymer soils formed in silty sediments and 
Haig soils in clayey sediments on these terraces. Re- 
cent alluvial sediments occur on low flood plains and 
high flood plains or low terraces along the Kansas 
River and its tributaries. On the low flood plains are 
Sarpy soils, which formed in sandy sediments; Eudora 
and Kennebec soils, which formed in silty sediments; 
and Kimo soils, which formed in clayey sediments. On 
the high flood plains or low terraces are Judson soils, 
which formed in silty sediments on the Newman Ter- 
race along the Kansas River; Reading soils, which 
formed in silty sediments; and Wabash soils, which 
formed in clayey sediments. 

Kansas till and glaciofiuvial deposits -——Kansas till 
and glaciofluvial sediments were transported to Jeffer- 
son County during the Kansan stage of the Pleistocene 
Series. The Kansan glacier covered all of the county. 
Glacial deposits occur in all upland areas. Morrill and 
Shelby soils formed in loamy till and, in some places, 
loamy glaciofluvial sediments. Pawnee soils formed in 
clayey till and glaciofluvial sediments. 

Loveland and Peoria Formations.—Eolian loess sedi- 
ments were deposited during the Illinoian and early 
Wisconsin stages of the Pleistocene Series. Gymer 
soils formed in silty sediments of the Loveland Forma- 
tion. Grundy goils formed in silty and clayey eolian 
sediments of the Peoria Formation. They occur on 
crests on landscapes in the northeastern part of the 
county. 


Climate 


Climate influences both physical and chemical weath- 
ering processes and the biological forces at work in 
the parent material. The downward movement of 
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test data—Continued 


Mechanieal analysis ? Classification 
Percentage less than 3 inches Percertage smaller than Liquid Plasticity 
passing sieve— limit index 
AASHTO 3/ Unified 4 
No. 10 No. 40 No, 200 0.05 mm. } 0.02 mm. | 0.005 mm. | 0.002 mm. 
(2.0 mm.) | (0.42 mm.) | (0.074 mm.) 
100 97 94 83 58 45 20 26 | A~7-6(16) | CL 
100 97 95 86 57 AT 57 31 | A-7-6(19) | CH 
100 99 94 79 44 35 43 23 | A-7-6(14) | CL 


the Soil Conservation Service (SCS). In the AASHTO procedure, the fine material is analyzed by the hydrometer method, and the various 
grain-size fractions are calculated on the basis of all the material, including that coarser than 2 millimeters in diameter. In the SCS soil survey 
procedure, the fine material is analyzed by the pipette method, and the material coarser than 2 millimeters in diameter is excluded from 
calculations of grain-size fractions. The mechanical] analyses data used in this table are not suitable for use in naming textural classes for soils. 


3 Based on AASHTO Designation M 145-49, (Pt. 1, Ed. 8). 
4 Based on ASTM Stand. D 2487-69. 


water is a major factor in transforming the parent 
material into a soil that has distinct horizons. The 
amount of water that percolates through the soil 
depends mainly on temperature, type and intensity 
of precipitation, and humidity and to a lesser extent 
on relief and nature of the soi] material. 

Soil-forming processes are most active when the soil 
is warm and moist. In Jefferson County these processes 
are most active during the warmer months. Soil struc- 
ture is modified by freezing and thawing. The alternate 
wetting and drying, as a result of the sub-humid cli- 
mate of the county, is an important process in the 
formation of soil structure. 

Climate is an important factor in causing differences 
in soils over a wide region, but has slight effect on 
soils in a small area, such as Jefferson County. 


Plant and animal life 


Soil formation is influenced by plant and animal life. 
As soil features change, the biological life adjusts 
accordingly. In a given climatic region, the particular 
kinds of plant and animal life are determined by the 
other factors of soil formation. 


Plants provide a cover for the soil, supply organic 
matter, and bring nutrients from lower layers to the 
surface layer. Trunks, stems, leaves, and roots of 
plants are decomposed by micro-organisms to form 
organic matter. Organic matter physically and chemi- 
cally influences the color, the structure, and other 
properties of the soil. It creates a more favorable 
environment for biological activity within the soil. 

Most soils in Jefferson County formed under tall 
prairie grasses. Some, for example, Sogn soils, formed 
under tall and mid prairie grasses. Soils derived from 
recent alluvium formed under tall prairie grasses and 
lowland plains hardwood plants. 

Bacteria, fungi, and other organisms influence soil 
formation by aiding in decomposition of organic mate- 
rials and weathering of the parent material. This 
animal life influenced the chemical, physical, and 
biological processes that strongly affect soil formation. 


Worms, for example, influence the color and structure 
of soils. 

The use of soil by man has increased erosion, in- 
creased or decreased the supply of organic matter, 
and changed the relief by land leveling. It has thereby 
changed or offset the normal processes of soil forma- 
tion, 


Relief 


Relief influences soil formation through runoff, 
drainage, and other effects of water, including normal 
and accelerated erosion. The amount of water that 
soaks into the soil depends partly on topography. 
Generally, runoff is greater on steep soils than on gently 
sloping soils, and more soil material is lost through 
erosion. Level or depressional topography influences 
the amount of moisture available because the soil re- 
ceives extra water as runoff from higher parts. 
Because of this additional water, the upper layers of 
the soil profile are gray colored or mottled and thicker. 
Level or gently sloping soils generally have more 
strongly defined horizons than steeper soils. Runoff is 
slow on level soils; thus, the water percolates through 
the soil or ponds. Most nearly level soils forming in 
alluvium receive additional sediments during flooding. 


Time 


Time is required for soil formation. The length of 
time needed depends largely on the other factors of soil 
formation. As water moves through the soil profile, 
soluble matter and fine particles gradually are leached 
from the surface layer and deposited in the subsoil. 
The amount of leaching depends on how much time 
has elapsed and how much water has penetrated the 
soil. For example, the Eudora soils, which formed in 
recent alluvium, are young soils that show very little 
horizon development except for a slight darkening of 
their surface layer. Martin soils, which have been 
exposed to soil-forming processes for thousands of 
years, are older and have well-defined horizons. 
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Classification of Soils 


Soils are classified so that we can more easily remem- 
ber their significant characteristics. Classification 
enables us to assemble knowledge about the soils, to 
compare their relationship with one another and the 
whole environment, and to develop principles that help 
us understand their behavior and response. First 
through classification and then through use of soil 
maps, we can apply our knowledge of soils to specific 
fields and other tracts of land. 

The narrow categories of classification, such as those 
used in detailed soil surveys, allow us to organize and 
apply knowledge about soils in managing farms, fields, 
and woodlands; in developing rural areas; and in 
constructing highways and other engineering struc- 
tures. Soils are classified in broad classes to facilitate 
study and comparison of large areas such as countries 
and continents. 

The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965. Because this system is under continual study, 
‘readers interested in continuing developments should 
search the latest literature available (15).° 

The current system of classification has six cate- 
gories, Beginning with the broadest, these categories 
are order, suborder, great group, subgroup, family, 
and series. In this system the criteria used as a basis 
for classification are soil properties that are observable 
and measurable. The properties are chosen, however, 
so that the soils of similar genesis, or mode of origin, 
are grouped. The same soil property, or subdivision of 
this property, may be used in several different cate- 
gories. In table 14, the soil series recognized in Jeffer- 
son County are classified in three categories of the 
current system. Classes of the current system are 
briefly defined in the following paragraphs. 

°See the unpublished working document “Selected Chapters 


from the Unedited Text of Soil Taxonomy” available in the SCS 
State Office, Salina, Kansas. 


ORDER. Ten soil orders are recognized. The proper- 
ties used to differentiate among soil orders are those 
that tend to give broad climatic groupings of soils. 
Three exceptions are the Entisols, Histosols, and Verti- 
sols, all of which occur in many different climates. 
Each order is identified by a word of three or four 
syllables ending in sol (Moll-i-sol). 

SUBORDER. Each order is divided into suborders 
according to those soil characteristics that seem to 
produce classes with the greatest genetic similarity. 
The suborders are more narrowly defined than are 
the orders. The soil properties used to separate sub- 
orders are mainly those that reflect either the presence 
or absence of a water table at a shallow depth, soil 
climate, the accumulation of clay, iron, or organic 
carbon in the upper solum, cracking of soils caused by 
a decrease in soil moisture, and fine stratification. Each 
suborder is identified by a word of two syllables. The 
last syllable indicates the order. An example is Aquoll 
(Aqu, meaning water or wet, and oll, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of uniformity in the kinds and 
sequence of soil horizons. The horizons are those in 
which clay, carbonates, and other constituents have 
accumulated or have been removed and those that have 
pans that interfere with growth of roots, movement of 
water, or both. Some features considered are soil acid- 
ity, soil climate, soil composition, and soil color. Each 
great group is identified by a word of three or four 
syllables; a prefix is added to the name of the sub- 
order. An example is Haplaquoll (Hapl, meaning sim- 
ple horizons, aqu for wetness or water, and oll, from 
Mollisols). 

SUBGROUP. Each great group is divided into sub- 
groups, one representing the central, or typic, segment 
of the group, and others called intergrades, which have 
properties of the group and also one or more proper- 
ties of another great group, suborder, or order. Other 
subgroups may have soil properties unlike those of 


TABLE 14.—Classification of the soils 


[An asterisk in the first column indicates a taxadjunct to the series. See text for a description of those characteristics of this taxadjunct that 
are outside the range of the series] 


Soil name 


Family or higher taxonomic class 


Coarse-silty, mixed, mesic Fluventic Hapludolls 
.| Fine, montmorillonitic, mesie Aquic Argiudolls 
Fine, montmorillonitic, mesic Typic Argiudolls 
Fine, montmorillonitic, mesie Typic Argiaquolls 
Fine-silty, mixed, mesic Cumulic Hapludoils 
Fine-silty, mixed, mesic Cumulic Hapludolls 
Clayey over loamy, montmorillonitic, mesic Aquic Hapludolls 
Fine-loamy, mixed, thermic Ultic Haplustalfs 
Fine, montmorillonitic, mesic Aquic Argiudolls 
Fine-loamy, mixed, mesic Typic Argiudolls 

Fine, montmorillonitic, mesic Typic Argiudolls 
Fine, montmorillonitic, mesic Aquic Argiudolls 
Fine-silty, mixed, mesic Typic Argiudolls 

Mixed, mesic Typie Udipsamments 

Fine-loamy, mixed, mesic Typic Argiudolls 
Fine-loamy, mixed, mesic Typic Argiudolls 
Loamy, mixed, mesic Lithie Haplustolls 

Loamy, mixed, mesic, shallow Typic Hapludolls 
Fine, montmorillonitic, mesie Vertic Haplaquolls 
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any other great group, suborder, or order. Each sub- 
group is identified by one or more adjectives and the 
name of the great group, An example is Typic Hapla- 
quolls (a typical Haplaquoll). 

FAMILY. Soil families are established within a sub- 
group primarily on the basis of properties important 
to the growth of plants or to the behavior of soils 
when used for engineering. Among the properties con- 
sidered are texture, mineralogy, reaction, soil tem- 
perature, permeability, soil depth, and consistence. A 
family name consists of a series of adjectives preced- 
ing the subgroup name. The adjectives denote the 
texture and mineralogy, for example, that are used as 
family differentiae. An example is the coarse-loamy, 
mixed, mesic family of Typic Haplaquolls. 


Environmental Factors Affecting Soil Use 


On the pages that follow is information on the 
history and development of Jefferson County; the 
physiography, relief, and drainage; the climate; the 
water supply; and the natural vegetation. Also on 
these pages are facts about industry and natural re- 
sources, transportation, community facilities, and land 
use. The statistics of agriculture and population are 
from Census of Agriculture and Kansas State Board 
of Agriculture reports. 


History and Development 


Jefferson County, originally part of the Delaware 
and Kaw Indian Reservations, was made available 
for settlement in 1854. The First Territorial Legisla- 
ture established Jefferson County in July 1855 as one 
of the original 88 counties. Oskaloosa, established as 
a townsite in 1857, was named the county seat in 
1858. The present boundaries were established in 1867. 

In 1860, the population of the county was 4,446. 
By 1870, it had increased to 12,565. According to the 
1978 Census of Agriculture, the population was 12,825. 


Physiography, Relief, and Drainage 

Jefferson County lies within the Dissected Till Plains 
section of the Central Lowlands physiographic prov- 
ince (8). Major topographic features are the east- 
trending Kansas and south-trending Delaware River 
Valleys and the upland cuestas formed by differential 
erosion in the beds of limestone, shale, and sandstone. 
The northeastern part of the county is a rolling glacial 
till landscape where loess mantles most of the divides. 

The Kansas River and its tributaries drain all of 
the county. The highest elevation, about 1,160 feet 
above sea level, is in the western part of the county. 
The lowest, about 820 feet, is along the Kansas River 
in the southeastern part. The average gradient of the 
Kansas River is about 2 feet per mile. 


Climate” 


_ The climate of Jefferson County is the typical con- 
tinental type expected in the interior of a large land 


* By L. DEAN Bark, climatologist, Kansas Agricultural Ex- 
periment Station. 


mass in the middle latitudes. It is characterized by 
large diurnal and annual variations in temperature. 
This feature of the climate is similar not only through- 
out Kansas, but also throughout much of the area 
between the Rockies to the west and the Appalachian 
Mountains to the east. 

Jefferson County lies in the region classified as moist 
subhumid by Thornthwaite (17). Precipitation often 
exceeds evapotranspiration, and the surplus either 
runs off or soaks into the soil and recharges ground 
water. Although the county is east of the rain shadow 
of the Rocky Mountains, it frequently receives mois- 
ture-laden air currents from the Gulf of Mexico (4). 
Consequently, Jefferson County receives only slightly 
less precipitation than southeast Kansas, where pre- 
cipitation is heaviest for the state. 

Climatological records have been kept in Jefferson 
County since the turn of the century. Data have been 
recorded at Valley Falls, and more recently at Oska- 
loosa and Perry Dam. The data in table 15, however, 
are from records kept at Lawrence in nearby Douglas 
County. They accurately represent climatic conditions 
in Jefferson County and are available in the Weather 
Data Library of the Kansas Agricultural Experiment 
Station. 

Annual precipitation in Jefferson County averages 
36 to 38 inches. More than 70 percent of this annual 
total occurs during the growing season, April through 
September. Measurable amounts of precipitation occur 
on an average of 95 days of the year. Precipitation 
falls in May and in June on an average of 11 days and 
8 or 9 days in July and in August. The 13 wettest days 
each year receive fifty percent of the annual rainfall. 
Therefore, the other 50 percent is light rainfall on 82 
days. Although the total annual rainfall is considered 
adequate for crop production almost every year, the 
distribution is often erratic. It is not uncommon to 
have 2 or 8 weeks of dry weather between showers. 
These dry spells can produce stress conditions in culti- 
vated crops, native pastures, and meadows. 

Most of the precipitation is the result of convective 
shower activity. Thunderstorms moving across the 
county, usually in the evening or during the night, 
account for most of the precipitation in summer. 
Rainfall during these storms is generally intense and 
of short duration. The intensity is great enough that 
runoff occurs regularly. Each year, 10 percent of the 
showers are in amounts exceeding 1 inch. Several 
showers of more than 3 inches occur in most years. 
Almost 60 percent of the showers measure less than 
0.25 inch. 

Annual snowfall averages around 18 to 20 inches in 
Jefferson County. Amounts are fairly evenly divided 
during the period December through March. The maxi- 
mum is generally in February. The snow cover gen- 
erally does not remain on the ground for more than a 
week, but there are occasional exceptions. In 1960, 
the ground was covered with snow for 5 weeks. Snow 
accumulated to a depth of 20 inches during mid-March 
of that year. Blizzards are infrequent and of short 
duration. 

Temperature ranges are large in a continental cli- 
mate. Annual extremes range from below zero to above 
100° F. in Jefferson County. These extremes are gen- 
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TABLE 15.—Temperature and precipitation 


[Data from Lawrence, Kans. | 


Temperature 


Two years in 10 will have about 


Precipitation 


One year in 10 


Month 4 days with— will have— 
Average Average Average | 
daily daily total 

maximum minimum | Maximum tem- | Minimum tem- Total Total 

perature equal to | perature equal to less greater 

or higher than— | or lower than— than— than— 

oF °F oF In In In 

January ieeceseccec dete ee ewe 89.9 20.6 59.7 0.3 1.10 0.16 2.60 
February i32-s-ccnecccueduiens 45.8 25.1 63.5 9.0 1.18 0.88 2.17 
March. .ccccccocisssceeneceu 54.7 32.4 76.9 15..3 2.40 0.68 4.07 
Aprile cosrceeetcoccsaneeses 68.3 45.4 83.6 31.4 8.76 1.41 6.63 
AV cosucsesaececencascwdes 77.0 55.2 89.1 42.1 4,23 1.98 6.34 
DUNG xe ae tee Stns 84.8 64.2 95.6 54.5 6.04 1.18 10.01 
July eset seach oettetee seewta 89.9 68.3 101.3 69.5 4.68 0.84 8.28 
AUPUBES Di concasescccce cues H= 89.1 67.1 98.9 57.4 4.20 1.31 7.15 
September____....___--..---- 81.4 58.3 95.1 45.1 3.76 0.75 6.69 
October since co oe Seis 71.4 48 .2 86.7 33.8 3.04 0.40 5.59 
November_._...-.----------- 55.5 35.0 72.1 19.5 1.57 0.18 4.87 
December__._.....---------- 43.3 25.2 62.1 8.2 1.44 0.85 2.11 
Year___-..----_--------- 66.9 45.2 101.4 —4.8 87.40 22.36 45.89 


erally of short duration and are not important to the 
overall climate. Extremely cold periods are associated 
with snow covered ground and clear nights. Fortu- 
nately, the snow acts as an insulating blanket for 
winter wheat, grass, and other dormant plants. The 
average temperatures listed in table 15 illustrate the 
rather short transitional seasons of spring and fall 
that occur in Kansas. From December through Febru- 
ary the average daily temperature is in the 30’s. Warm 
temperatures necessary for plant growth continue from 
late in April to early in October. The average growing 
season, or frost-free period, is 180 days in Jefferson 
County (3). The probabilities of freezes of differing 
severity in spring and fall are shown in table 16. 

The prevailing wind direction is southerly except in 
January and February when northerly winds are more 
frequent and in March when winds tend to be easterly. 
Winds in northeast Kansas are generally of less veloc- 
ity than those in the western part of the state. Strong, 
blustery winds occur at times, particularly late in 
winter and early in spring. 

Tornadoes and severe windstorms occur occasionally 
in Jefferson County, but are usually local and of short 
duration. Jefferson County is far removed from the 
center of maximum hail damage, which is in the north- 
western part of the State. 


Droughts are not uncommon in northeast Kansas. 
Droughts classified as mild, moderate, severe, or ex- 
treme were recorded during the period 1931-1968 (7). 
Severe or extreme droughts occurred in 52 months, 
or 11 percent of the total period. This percentage most 
likely is higher than average since the period of study 
was selected to compare the well-known droughts of 
the 1930’s and 1950’s. A longer period of study might 
reduce the percentage of time in which severe and 
extreme drought conditions existed, but the potential 
still exists. 


Water Supply 


The Kansas and Delaware River Valleys are the 
most important sources of ground water. The best 
potential for large supplies of water is from wells 
drilled in the Kansas River Valley. 

Small to moderate supplies of ground water are 
available in areas of thick glacial deposit in the north- 
eastern part of Jefferson County. Other upland areas 
of the county have limited potential for ground water 
development. 

Only small quantities of water are available from 
bedrock formations in this county (22). 


Natural Vegetation 


About 15 to 20 percent of Jefferson County was 
originally woodland. The original vegetation on most 
of the uplands was tall prairie grass. The original 
vegetation on the bottom land and along small drain- 
ageways was a lowland plains hardwood association 
and in some poorly drained areas, water-tolerant tall 
prairie grass. 

The present vegetation on uplands that are grazed 
is an overutilized savannah of poor quality. woody 
plants and an understory of mainly weeds and only a 
small percentage of tall prairie grasses. About 5,000 
acres of the uplands is well managed, and the plant 
cover is dominantly big and little bluestem. 

The present vegetation on the bottom land that is 
not cultivated is somewhat like the original vegeta- 
tion, but the more desirable trees have been harvested. 


Industry and Natural Resources 


Industries are small and few in number. Businesses 
that service and sell farm machinery and other farm 
supplies are located in the area. 
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TABLE 16.—Probabiliites of last freezing temperature in spring and first in fall 


[Data from Oskaloosa, Kans. ] 


Probability 
16°F or 
lower 
Spring: 
1 year in 10 later than. ____________._________ March 27_______ 
2 years in 10 later than_____._-._- 222 eee March 21.__.__. 
5 years in 10 later than._._._-__-.-.._-__-_____- March 9_______- 


Fall: 
1 year in 10 earlier than__._..._.-----.-_-_-__.- 
2 years in 10 earlier than_- 
5 years in 10 earlier than._.._______._--_ 


November 12. __ 
November 18___ 
November 30___ 


Dates for given probability and temperature 


November 4_..-/ October 24_____ October 14. __- October 7 
November 9__._| October 28_____ October 19... _- October 11 
November 20__.| November 7.___| October 28. ____ October 21 


Water is the most important natural resource. Other 
natural resources are sand, gravel, and limestone. Sand 
and gravel are available from the Kansas River. Lime- 
stone is quarried and then crushed for use in making 
concrete and surfacing roads. Some of the crushed 
limestone is used as agricultural lime. There are sev- 
eral operating limestone quarries in Jefferson County. 

Markets for agricultural products are readily avail- 
able. Most crops are sold to local buyers in Jefferson 
and surrounding counties. Most of the livestock is 
marketed locally or in Kansas City and St. Joseph, 
Missouri. 


Transportation Facilities 


Jefferson County is served by main and branch lines 
of railroads. Air service is available in Topeka and 
Lawrence to Kansas City International Airport. U.S. 
Highway 24 crosses the southern part of the county 
in an east-west direction. U.S. Highway 59 crosses 
the central part in a north-south direction, Kansas 
Highway 16 crosses the county from southeast to 
northeast, and Kansas Highway 4 from northeast to 
southwest. Kansas Highway 192 enters the county 
east of Winchester and intersects U.S. Highway 59. 
Kansas Highway 92 enters the county northeast of 
oe and intersects Kansas Highway 4 west of 

zawkie, 


Community Facilities 


All rural areas of Jefferson County are in unified 
elementary and high school districts. Telephone serv- 
ice and electricity is available to all residents in the 
county. Natural gas is available in all of the incor- 
porated communities. Hospital facilities are available 
in Winchester. 

Many types of recreational facilities are available, 
ne golf courses, parks, and lakes for water 
sports. 


Land Use and Trends 


The farming in this county is based on cash crops 
and livestock. About 50 percent of the agricultural 


income in 1972 was from cash crop products (11). 
The present trend is a decrease in crop acreage: 
146,000 acres of crops was harvested in 1962, and 
129,400 acres in 1972 (10, 11). 


About 50 percent of the agricultural income in 
1972 was from livestock products (11). The present 
trend is stable for livestock, both cattle and hogs, and a 
small increase in the acreage used for pasture and 
hay (9, 10,11). 

The present trend is an increase in population in 
Jefferson County. The population totaled 11,261 in 
1960; 12,147 in 1970; and 12,825 in 1973. 


The future trend in land use will be a gradual 
decrease in the acreage farmed and an increase in the 
acreage under urban development or other nonfarm 
use. 
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Glossary 


Alluvium. Material, such as sand, silt, or clay, deposited on land 
by streams. 

Association, soil. A group of soils geographically associated in a 
characteristic repeating pattern and defined and delineated 
as a single mapping unit. 

Available water capacity (available moisture capacity). The 
capacity of soils to hold water available for use by most 
plants. It is commonly defined as the difference between 
the amount of soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in a 60- 
inch profile or to a limiting layer is expressed as— 

Inches 


Bedrock. The solid rock that underlies the soil and other uncon- 
solidated material or that is exposed at the surface. 

Bottom land. The normal flood plain of a stream, subject to fre- 
quent flooding. 

Caleareous soil. A soil containing enough calcium carbonate 
(commonly with magnesium carbonate) to effervesce (fizz) 
visibly when treated with cold, dilute hydrochloric acid. A 
soil having measurable amounts of calcium carbonate or 
magnesium carbonate. 

Clay. As a soil separate, the mineral soil particles less than 
0.002 millimeter in diameter. As a soil textural class, soil 
material that is 40 percent or more clay, less than 45 percent 
sand, and less than 40 percent silt. 

Clay film. A thin coating of oriented clay,on the surface of a 
soil aggregate or lining pores or root channels. Synonyms: 
clay coat, clay skin. 

Complex, soil. A mapping unit of two or more kinds of soil oc- 
curring in such an intricate pattern that they cannot be 
shown separately on a soil map at the selected scale of 
mapping and publication. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrated compounds or cemented 
soil grains. The composition of most coneretions is unlike 
that of the surrounding soil. Calcium carbonate and iron ox- 
ide are common compounds in concretions. 


Consistence, soil. The feel of the soil and the ease with which 
a lump can be crushed by the fingers. Terms commonly used 
to describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold to- 
gether in a mass. 

Friable-—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together 
into a lump. 

Firm.—When moist, crushes under moderate pressure between 
oo and forefinger, but resistance is distinctly notice- 
able. 

Plastic—When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” when 
rolled between thumb and forefinger. 

Sticky—When wet, adheres to other material and tends to 
stretch somewhat and pull apart rather than to pull free 
from other material. 

Hard—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 
Soft.—When dry, breaks into powder or individual grains un- 

der very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Contour striperopping (or contour farming). Growing crops in 
strips that follow the contour. Strips of grass or_close- 
growing crops are alternated with strips of clean-tilled crops 
or summer fallow. 

Cover crop. A close-growing crop grown primarily to improve 
and protect the soil between periods of regular crop pro- 
duction, or a crop grown between trees and vines in or- 
chards and vineyards. 

Drainage class (natural) Refers to the frequency and duration 
of periods of saturation or partial saturation during soil 
formation, as opposed to altered drainage, which is com- 
monly the result of artificial drainage or irrigation but may 
be caused by the sudden deepening of channels or the 
blocking of drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Excessively drained—Water is removed from the soil very 
rapidly. Excessively drained soils are commonly very 
coarse textured, rocky, or shallow. Some are steep. All are 
free of the mottling related to wetness. 

Somewhat excessively drained.—Water is removed from the 
soil rapidly. Many somewhat excessively drained soils are 
sandy and rapidly pervious. Some are shallow. Some are 
so steep that much of the water they receive is lost as 
runoff, All are free of the mottling related to wetness. 

Well drained.—Water is removed from the soil readily, but not 
rapidly. It is available to plants throughout most of the 
growing season, and wetness does not inhibit growth of 
roots for significant periods during most growing seasons. 
Well drained soils are commonly medium textured. They 
are mainly free of mottling. 

Moderately well drained—Water is removed from the soil 
somewhat slowly during some periods. Moderately well 
drained soils are wet for only a short time during the 
growing season, but periodically for long enough that 
most mesophytic crops are affected. They commonly have 
a slowly pervious layer within or directly below the 
solum, or periodically receive high rainfall, or both. 

Somewhat poorly drained—Water is removed slowly enough 
that the soil is wet for significant periods during the 
growing season. Wetness markedly restricts the growth 
of mesophytic crops unless artificial drainage is provided. 
Somewhat poorly drained soils commonly have a slowly 
pervious layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination of 

ese. 

Poorly drained.—Water is removed so slowly that the soil is 
saturated periodically during the growing season or re- 
mains wet for long periods. Free water is commonly at 
or near the surface for long enough during the growing 
season that most mesophytic crops cannot be grown unless 
the soil is artificially drained. The soil is not continuously 
saturated in layers directly below plow depth. Poor drain- 
age results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained—Water is removed from the soil so 
slowly that free water remains at or on the surface during 
most of the growing season. Unless the soil is artificially 
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drained, most mesophytie crops cannot be grown. Very 
poorly drained soils are commonly level or depressed and 
are frequently ponded. Yet, where rainfall is high and 
nearly continuous, they can have moderate or high slope 
gradients, as for example in “hillpeats” and “climatic 
moors.’ 

Erosion. The wearing away of the land surface by running 
water, wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic processes act- 
ing over long geologic periods and resulting in the wear- 
ing away of mountains and the building up of such land- 
scape features as flood plains and coastal plains. Syno- 
nym: natural erosion. 

Erosion (accelerated). Erosion much more rapid than geologic 
erosion, mainly as a result of the activities of man or 
other animals or of a catastrophe in nature, for example, 
fire, that exposes a bare surface. 

Fertility, soil. The quality that enables a soil to provide plant 
nutrients, in adequate amounts and in proper balance, for 
the growth of specified plants when light, moisture, temper- 
ature, tilth, and other growth factors are favorable. 

Fine aan s (heavy textured) soil. Sandy clay, silty clay, and 
clay. 

Flood plain. A nearly level alluvial plain that borders a stream 
and is subject to flooding unless protected artificially. 
Glacial till (geology). Unassorted, nonstratified glacial drift con- 
sisting of clay, silt, sand, and boulders transported and 

deposited by glacial ice. 

Glaciofluvial deposits (geology). Material moved by glaciers and 
subsequently sorted and deposited by streams flowing from 
the melting ice. The deposits are stratified and occur as 
kames, eskers, deltas, and outwash plains. 

Gravel. Rounded or angular fragments of rock up to 38 inches 
(2 millimeters to 7.5 centimeters) in diameter. An individual 
piece is a pebble. 

Green manure (agronomy). A soil-improving crop grown to be 
plowed under in an early stage of maturity or soon after 
maturity. 

Horizon, soil, A layer of soil, approximately parallel to the 
surface, having distinct characteristics produced by soil- 
forming processes. The major horizons of mineral soil are as 
follows: 

O horizon.—An organic layer, fresh and decaying plant resi- 
due, at the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming at or 
near the surface, in which an accumulation of humified 
organic matter is mixed with the mineral material. Also, 
a plowed surface horizon most of which was originally 
part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual concentra- 
tion of sand and silt high in content of resistant minerals 
as a result of the loss of silicate clay, iron, aluminum, or 
a combination of these. 

B horizon.—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying A 
to the underlying C horizon. The B horizon also has 
distinctive characteristics caused (1) by accumulation of 
clay, sesquioxides, humus, or a combination of these; (2) 
by prismatic or blocky structure; (38) by redder or 
browner colors than those in the A horizon; or (4) by a 
combination of these. The combined A and B horizons are 
generally called the solum, or true soil. If a soil lacks a 
B horizon, the A horizon ‘alone is the solum. 

C horizon.—The mineral horizon or layer, excluding indurated 
bedrock, that is little affected by soil-forming processes 
and does not have the properties typical of the A or B 
horizon. The material of a C horizon may be either like 
or unlike that from which the solum is presumed to have 
formed. If the material is known to differ from that in the 
solum the Roman numeral II precedes the letter C. 

R layer—cConsolidated rock beneath the soil. The rock com- 
monly underlies a C horizon, but can be directly below an 
A or B horizon. 

Liquid limit. The moisture content at which the soil passes from 
a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 28 to 
50 percent silt particles, and less than 52 percent sand 
particles. 


Loess. Fine grained material, dominantly of silt-sized particles, 
deposited by wind. 
Medium textured soil. Very fine sandy loam, loam, silt loam, or 


silt. 

Moderately fine textured (moderately heavy textured) soil. Clay 
loam, sandy clay loam, and silty clay loam. 

Mottling, soil. Irregular spots of different colors that vary in 
number and size. Mottling generally indicates poor aeration 
and impeded drainage. Descriptive terms are as follows: 
abundance—few, common, and many; size—fine, medium, 
and coarse; and contrast-—faint, distinct, and prominent. The 
size measurements are of the diameter along the greatest 
dimension. Fine indicates less than 5 millimeters (about 0.2 
inch); medium, from 5 to 15 millimeters (about 0.2 to 0.6 
inch); and coarse, more than 15 millimeters (about 0.6 inch). 

Ped. An individual natural soil aggregate, such as a granule, a 
prism, or a block. 

Percolation. The downward movement of water through the soil. 

Percs slowly. The slow movement of water through the soil ad- 
versely affecting the specified use. 

Permeability. The quality that enables the soil to transmit water 
or air, measured as the number of inches per hour that 
water moves through the soil. Terms describing permeability 
are very slow (less than 0.06 inch), slow (0.06 to 0.20 inch), 
moderately slow (0.2 to 0.6 inch), moderate (0.6 to 2.0 
inches), moderately rapid (2.0 to 6. 0 inches), rapid (6.0 fo 
20 inches), and very rapid (more than 20 inches). 

Phase, soil. A subdivision of a soil series or other unit in the soil 
classification system based on differences in the soil that 
affect its management. A soil series, for example, may be 
divided into phases on the bases of differences in slope, 
stoniness, thickness, or some other characteristic that af- 
fects management. These differences are too small to justify 
separate series. 

Plasticity index. The numerical difference between the liquid 
limit and the plastic limit; the range of moisture content 
within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil changes 
from a semisolid to a plastic state. 

Poorly graded. Refers to soil material consisting mainly of 
particles of nearly the same size. Because there is little 
difference in size of the particles, density can be increased 
only slightly by compaction. 

Profile, soil. A vertical section of the soil extending through all 
its horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, 
expressed in pH values. A soil that tests to pH 7.0 is de- 
scribed as precisely neutral in reaction because it is neither 
acid nor alkaline. The degree of acidity or alkalinity is 
expressed as— 


pH pH 
Extremely acid ____Below 4.5 Neutral ___.._______ 6.6 to 7.3 
Very strongly acid --4.5 to5.0 Mildly alkaline _-___ 7A to 7.8 
Strongly acid ~.--_ 5.1to05.5 Moderately alkaline _7.9 to 8.4 
Medium acid —______ 5.6 to 6.0 Strongly alkaline ___8.5 to 9.0 
Slightly acid --_-_-- 6.1to06.5 Very strongly 


alkaline __-__ 9.1 and higher 

Runoff, The precipitation discharged in stream channels from a 
drainage area. The water that flows off the land surface 
without sinking in is called surface runoff; that which enters 
the ground before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral fragments 
from 0.05 millimeter to 2.0 millimeters in diameter. Most 
sand grains consist of quartz. As a soil textural class, a soil 
that is 85 percent or more sand and not more than 10 per- 
cent clay, 

Shrink- swell ‘The shrinking of soil when dry and the swelling 
when wet. Shrinking and swelling can damage roads, dams, 
building foundations, and other structures. It can also dam- 
age plant roots. 

Soil. A natural, three-dimensional body at the earth’s surface 
that is capable of supporting plants and has properties re- 
sulting from the integrated effect of climate and living 
matter acting on earthy parent material, as conditioned by 
relief over periods of time. 

Solum, The upper part of a soil profile, above the C horizon, in 
which the processes of soil formation are active. The solum 
in mature soil consists of the A and B horizons. Generally, 
the characteristics of the material in these horizons are 
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unlike those of the underlying material. The living roots 
and other plant and animal life characteristics of the soil 
are largely confined to the solum. 

Stripcropping. Growing crops in a systematic arrangement of 
strips or bands which provide vegetative barriers to wind 
and water erosion. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or aggregates that are separated from 
adjoining aggregates. The principal forms of soil structure 
are—platy (laminated), prismatic (vertical axis of aggre- 
gates longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and granu- 
lar. Structureless soils are either single grained (each grain 
by itself, as in dune sand, or massive (the particles adhering 
without any regular cleavage, as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the 
solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer, Technically, the A2 horizon. Generally refers 
to a leached horizon lighter in color and lower in content of 
organic matter than the overlying surface layer. 

Surface layer. Technically, the Al or Ap horizon. 

Surface soil. The soil ordinarily moved in tillage, or its equiva- 
lent in uncultivated soil, ranging in depth from 4 to 10 
inches (10 to 25 centimeters). Frequently designated as the 
“plow layer,” or the “Ap horizon.” 

Terrace. An embankment, or ridge, constructed across sloping 
soils on the contour or at a slight angle to the contour. The 
terrace intercepts surface runoff so that it can soak into the 
soil or flow slowly to a prepared outlet without harm. A 
terrace in a field is generally built so that the field can be 
farmed. A terrace intended mainly for drainage has a deep 
channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or un- 


dulating, bordering a river, a lake, or the sea. A stream 
terrace is frequently called a second bottom, in contrast 
with a flood plain, and is seldom subject to overflow. A ma- 
rine terrace, generally wide, was deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in 
order of increasing proportion of fine particles, are sand, 
loamy sand, sandy loam, loam, silt, silt loam, sandy clay 
loam, clay loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam classes may be 
further divided by specifying “coarse,” “fine,” or “very fine.” 

Tilth, soil. The condition of the soil, especially the soil structure, 
as related to the growth of plants. Good tilth refers to the 
friable state and is associated with high noncapillary poros- 
ity and stable structure. A soil in poor tilth is nonfriable, 
hard, nonaggregated, and difficult to till. 

Water table. The upper limit of the soil or underlying rock ma- 
teria] that is wholly saturated with water. 

Water table, apparent. A thick zone of free water in the soil. 
An apparent water table is indicated by the level at which 
water stands in an uncased borehole after adequate time 
is allowed for adjustment in the surrounding soil. 

Water table, artesian. A water table under hydrostatic head, 
generally beneath an impermeable layer. When this layer 
is penetrated, the water level rises in an uncased borehole. 

Water table, perched. A water table standing above an un- 
saturated zone. In places an upper, or perched, water table 
is separated from a lower one by a dry zone. 

Well graded. Refers to a soil or soil material consisting of parti- 
cles well distributed over a wide range in size or diameter. 
Such a soil normally can be easily increased in density and 
bearing properties by compaction. Contrasts with poorly 
graded soil. 
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GUIDE TO MAPPING UNITS 


Pasture Woodland 
Capability suitability suitability 
unit Range site group group 

Map 
symbol Mapping unit Page Name 
Ec Eudora complex, overwash-~------------------------- 8 Loamy Lowland 20 
Gb Grundy silty clay loam, 0 to 2 percent slopes----- 9 IIe-1 Loamy Upland -- 
Gc Grundy silty clay loam, 2 to 5 percent slopes----- 9 TITe-2 Loamy Upland -- 
Gy Gymer silt loam, 3 to 7 percent slopes-----~------ 10 IITe-1 Loamy Upland -- 
He Haig silty clay loam------------------------------ 10 TIs-1 Clay Upland a 
Ju Judson silt loam---------------------------------- ale I-1 Loamy Lowland 20 
Kb Kennebec silt loam 11 TIw-2 Loamy Lowland 20 
Ke Kennebec soils, channeled------------------------- 11 Viw-1 Loamy Lowland 20 
Km Kimo silty clay loam------------------------------ 12 Clay Lowland 30 
Ko Kimo-Eudora complex--- 12) | —Mw-1l | ssseestesess= #s 

Kimo soil---------------------+------- -- Clay Lowland 30 

Eudora soj.1---------------------5--3-- -- Loamy Lowland 20 
Kv Konawa complex, 4 to 10 percent slopes 13 IVe-1 Savannah 30 
Mb Martin silty clay loam, 1 to 3 percent slopes----- 13 IIe-1 Loamy Upland -- 
Mc Martin silty clay loam, 3 to 8 percent slopes----- 13 Ille-2 Loamy Upland -- 
Mh Martin soils, 3 to 8 percent slopes, eroded------- 14 IVe-4 | Clay Upland -- 
Mo Martin-Oska silty clay loams, 3 to 6 

percent slopes-- ~------------90+ eee cnn enn n renee 14 IVe-3 Loamy Upland -- 

Mv Morrill loam, 3 to 7 percent slopes-------.-------- 14 IIIe-1 Loamy Upland _ 
Oc Oska silty clay loam, 2 to 6 percent slopes------- 15 IITe-1 Loamy Upland -- 
Pb Pawnee clay loam, 1 to 3 percent slopes----------- 15 IIe-1 Loamy Upland -- 
Pc Pawnee clay loam, 3 to 7 percent slopes----------- 15 Tile-=2 Loamy Upland 4 
Ph Pawnee soils, 3 to 7 percent slopes, eroded------- 16 IVe-4 Clay Upland -- 
Re Reading silt loam-----------~--------------------- 16 I-1 Loamy Lowland 20 
Sb Sarpy-Eudora complex, overwash 17 IIIw-2. | ------------- -- 

Sarpy soil----------------- ee Sandy Lowland Ss 

Budora soil----------------------------------- rer Loamy Lowland 20 
Sc Shelby-Pawnee complex, 3 to 8 percent slopes~----- 17 IIIe-1 Loamy Upland -- 
So Shelby-Pawnee complex, 8 to 12 percent slopes----- 7 TVe-5 Loamy Upland = 
Ss Sibleyville complex, 3 to 7 percent slopes---~---- 18 Tve-2 Loamy Upland -- 
Sv Sibleyville complex, 7 to 12 percent slopes------- 18 VIe-1 Loamy Upland _ 
Sw Sogn-Vinland complex, 5 to 20 percent slopes------ 19 VIie-2 | ------------- -- 

Sogn soi] -----------0 0 ene nner ee nee nen n---- H+ -- | ee eeee Shallow Limy -- 

Vinland soil------------------~---------------- -- | renee Loamy Upland -- 
Ve Vinland complex, 3 to 7 percent slopes------------ 20 TVe-3 Loamy Upland -- 
Vo Vinland complex, 7 to 15 percent slopes-------~---- 20 VIe-1 Loamy Upland “= 
Vx Vinland-Rock outcrop complex, 20 to 40 percent 

slopes-------------------- 20 VITe-1 Break -- 

We Wabash silty clay loam 20 IIw-3 Clay Lowland 4w 
Wh Wabash silty clay--------------------------------- 21 IIIw-1 Clay Lowland 4w 
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This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual's income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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SOIL ASSOCIATIONS 


—39°10' Martin-Vinland-Sogn association: Deep, moderately well drained, gently sloping to 
es moderately sloping soils and shallow, moderately sloping to steep, somewhat exces- 
sively drained soils; on uplands 


Pawnee-Martin-Vinland association: Deep, moderately well drained, gently sloping 
to strongly sloping soils and shallow, somewhat excessively drained, moderately 
sloping to steep soils; on uplands 

Pawnee-Grundy-Shelby association: Deep, nearly level to strongly sloping, well 
drained to somewhat poorly drained soils on uplands 

Kennebec-Wabash-Reading association: Deep, nearly level, well drained to very 
poorly drained soils on bottom lands 

Eudora-Kimo association: Deep, nearly level to gently undulating, well drained 
and somewhat poorly drained soils on bottom lands 
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U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


SOIL LEGEND 


The publication symbols are without slope or erosion designation 
and each symbol represents a different mapping unit. 


SYMBOL NAME 


Eudora complex, overwash 


Grundy silty clay loam, 0 to 2 percent slopes 
Grundy silty clay loa to 5 percent slopes 
Gymer silt loam, 3 to 7 percent slopes 


Haig silty clay loam 
Judson silt loar 


Kennebec silt loam 

Kennebec soils, channeled 

Kimo silty clay loam 

Kimo-Eudora complex 

Konawa Complex, 4 to 10 percent slopes 


Martin silty clay loam, 1 to 3 percent slopes 
Martin silty clay loam, 3 to 8 percent slopes 
Martin soils, 3 to 8 percent slopes, eroded 
Martin-Oska silty Clay loams, 3 to 6 percent slopes 
Morrill loam, 3 to 7 percent slopes 


Oska silty clay loam, 2 to 6 percent slopes 


clay loam, 1 to 3 percent slopes 
clay loam, 3 to 7 percent slopes 
soils, 3 to 7 percent slopes, eroded 


Reading silt loam 


Sarpy-Eudora complex, overwash 
Shelby-Pawnee complex, 3 to 8 percent slopes 
Shelby-Pawnee complex, 8 to 12 percent slopes 
Sibleyville complex, 3 to 7 percent slopes 
Sibleyville complex, 7 to 12 percent slopes 
Sogn-Vinland complex, 5 to 20 percent slopes 


Vinland complex, 3 to 7 percent slopes 
complex, 7 to 15 percent slopes 
Vinland-Rock outcrop complex, 20 to 40 percent slopes 


Wabash silty clay loam 
Wabash silty clay 
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CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
state forest or park, 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label!) 
Small airport, airfield, park, oilfield. 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 


Gravel pit 


Mine or quarry 


MISCELLANEOUS CULTURAL FEATURES 


Farmstead, house 
(omit in urban areas) 


Church 


School ‘ 
Indian 
Mound 
Indian mound (label) 


Tower 
Located object (label) 


GAS 
Tank (label) e 


Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 


DRAINAGE 


Perennial, double line 

Perennial, single line 

Intermittent 

Drainage end 

Canals or ditches 
Double-line (label) 


Drainage and/or irrigation 


LAKES, PONDS AND RESERVOIRS 


Perennial 


Intermittent 


MISCELLANEOUS WATER FEATURES 


Marsh or swamp 
Spring 

Well, artesian 
Well, irrigation 


Wet spot 
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CONVENTIONAL AND SPECIAL 
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SPECIAL SYMBOLS FOR 
SOIL SURVEY — 


SOIL DELINEATIONS AND SYMBOLS 


ESCARPMENTS 


Bedrock VYVYY YYW YYW 


(points down slope) 


Other than bedrock sensevevenencenenrsvevesesveers 


(points down slope) 
SHORT STEEP SLOPE 


GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 


Stony spot, very stony spot 


Borrow pit 
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